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NEW DEPARTURE BALL BEARINGS ARE USED IN 
TEMPEST'S REVOLUTIONARY NEW DRIVESHAFT! 


N/D Sales Engineers cooperated with Pontiac engineers in the development of 
specially designed ball bearing assemblies to support the 2-inch “bend” in the 
Tempest driveshaft. These unique assemblies are rubber insulated to dampen 
driveshaft vibrations ... and feature N/D sealed and lubricated-for-life Sentri-Seal 
ball bearings. Press-fitted with the bearings are plastic lined steel shells for snug 
support of this propeller shaft assembly—proved in over three million miles of 
rugged testing. 


New Departure continues to help lead the way in advanced engineering for more ‘ 
reliable products in every line of industry and defense. For consultation or early _ — 

design discussions on your ball bearing application, contact the N/D Two N/D ball bearing 
Sales Engineer nearest you, or call or write to New Departure, Division assemblies like this are 


, : : mounted within “bent” 
of General Motors Corporation, Bristol, Connecticut. torque tube. 


NEW DOLE PAR TURE 


BALL BEARINGS :- PROVED RELIABILITY YOU CAN BUILD AROUND 
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Presenting... 


A rugged, dependable new shaft seal 
for a broad variety of applications 


NATIONAL BUD* SEALS 


410,000 series 450,000 series 470,000 series 480,000 series 
Te mT. _——_—_ f 


a 


New designs proven in 4 years 
of field application 


Phosphate coating avoids rust 


Seal has superior concentricity 


Permanent bonded sealing lip, Sealing materials for temperatures 
longer life, leakproof sealing —65° F to 400° F 


Rugged case won't distort under Operates in most oils or 
severe press fit industrial fluids 


National Seal engineers — who brought you 
Syntech® and Micro-Torc* —now offer a ruggedly 
simple new advance in precision shaft sealing 
—National BUD (Bonded Universal Design) Oil 
Seals. 


single-lip and double-lip designs were previously 
specified. 


Full details and application engineering help on 
National BUD or other oil seals are available from 
your National Seal Division, Field Engineers. See 
BUD seals are designed for a broad variety of ap- the Yellow Pages under “Oil Seals” or write direct 
plications, including many where more complex to Redwood City, Calif., home offices. 


*TRADEMARK NATIONAL SEAL 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 

Plants: Van Wert, Ohio; Downey and Redwood City, 
California. 
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ASAE Participates in Paris Meeting 


N March 2 through 7, 1961, the International Technical 
Congress of Agricultural Machinery (CITMA) will be 
held in Paris, France. The Congress, the first of its 


kind, is held in such high regard that all details are handled 
under direct supervision of the Prime Minister of the French 


Republic Government and a committee composed of ministers 


of agriculture or industry, representing major manufacturing 
countries of agricultural machinery. A board of honor has 
been set up consisting of ministers of agriculture from coun- 
tries undergoing development and directors or chairmen of 


national or international associations concerned with agricul- 
tural mechanization. 


The entire program generates around the 
general theme, ‘The contribution of agricul- 
tural machinery to the advancement of hu- 
man conditions and more particularly to the 
assistance of countries which are undergoing 
development.” This theme contributes to the 
“Freedom from Hunger Campaign,” led by 
the Food and Agriculture Organization of the 
United Nations (FAO) which actually will 


R. C. HAY 


participate in the work of the Congress. 
The technical program will consist of five  APPointed ASAE 
F Honorary 


sessions, of one-half day each, in which agri- 
cultural engineering personalities from all 
countries have been invited to comment on papers which can 
be written in one of the following four languages: English, 
French, German, and Russian. All papers will be printed for 
circulation to participants before the meeting. Comments by 
the author on the main points of his paper and the following 
debates will be translated simultaneously into the four selected 
languages. Subjects discussed will be as follows: 


1. General human and social problems, especially those 
concerning training, arising from the mechanization of agri- 
culture in insufficiently equipped countries which are under- 
going development; 


Vice-President 


2. Technical means of reclaiming land in these countries, 


in the areas of clearing, irrigation, and soil preparation and 
conservation; 


3. Methods used in these countries for cultivating special 
crops (cereals, rice, cotton, peanuts) and experiments carried 
out in these countries on agricultural machinery; 


4. Economic and financial problems arising from mechan- 
ization in insufficiently equipped countries under development. 


Advance reports indicate that two papers will be presented 
by ASAE members from United States. A. W. Farrall, head 
of agricultural engineering, Michigan State University, and 
nominee for president-elect of ASAE, will present a paper 
entitled “Advanced Training in Agricultural Engineering for 
World Agriculture.” P. W. Manson and E. R. Allred of the 
University of Minnesota, and R. C. Hay of the University of 
Illinois have prepared a paper entitled “Increased Crop Pro- 
duction Through Improved Irrigation, Drainage and Soil- 
Erosion Control Practices.” R. C. Hay will attend and make 
the presentation. 


For the occasion, and in the interest of displaying sincere 
interest and cooperation in the meeting, the Council of ASAE, 
during its Winter Meeting in Memphis, December 4 to 7, 1960, 
named R. C. Hay as honorary vice-president of ASAE to serve 
as an official representative along with A. W. Farrall, who 
will represent Michigan State University, ASEE and also ASAE. 


Further details may be obtained by writing to Monsieur G. 
Sarradon, president, or Monsieur A. Thibon, secretary, CITMA, 
19, Rue Jacques-Bingen, Paris, 17, France. 


Following the meeting the annual Paris Farm Machinery 
Show will be held March 7 to 12. See page 94 for details. 
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Savings Pile Up 
° ° ‘ TORRINGTON NEEDLE . 
With Torrington Needle Bearings BEARINGS FEATURE: 


¢ Full complement of retained 


You get performance-plus at a low, low unit cost when you specify Torrington rollers 
getp P diet ital Bt * Unequalled radial load ca- 


Needle Bearings. A full complement of small-diameter rollers provides a pacity 


maximum number of contact lines. The result—a higher radial load capacity * Low coefficient of starting 
and running friction 


at a lower unit cost than any other bearing of comparable size or performance. ° Low unit cost 
Precision rollers operate smoothly and efficiently, with a low coefficient of + Long service life 
starting and running friction. Positive roller retention is insured by turned-in * Compactness and light weight 
lips on the outer shell, permitting faster and easier installation or assembly. ? as ene on hardened 
Your Torrington representative is an expert on Needle Bearings. For full * Permits use of larger and 


information on how they can bring savings and improved product design and stiffer shafts 


performance call Torrington—maker of every basic type of anti-friction bearing. 


progress through precision TORRINGTON BEARINGS 
THE TORRINGTON COMPANY Torrington, Conn. « South Bend 21, Indiana 
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Tractor buyers get 


more for their money 
with New Bendix 
Band/Disc brakes 


Advantages of both band and disc brake in a single unit 


Here is the world’s first band/disc tractor brake 
—created by Bendix, brake headquarters of the 
world, to combine the advantages of band and 
disc brakes in a single unit. 


More braking power in a smaller package 
Bendix design actually increases torque capacity, 
while reducing brake size, and provides maximum 
lining area in minimum space. Also steps up 
efficiency through fast heat dissipation. 


Designed for trouble-free operation 


Entirely enclosed to seal out dust, mud, and 
water, and make braking safer. Easier mainte- 
nance because there are fewer parts. Adjustments 
are simple and external. 


Bendix band/disc brake can be installed on either wheel or jack shaft. 


For further information on this more-for-the- 
money tractor brake, write... 
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AT BCA everything’s 


I ia 


new but th 


% 


e name 


‘BALL BEARING “HEARTBEATS” 


checked 


With a stethoscope checking the “heartbeats,” this unique 
fatigue tester is putting BCA ball bearings through a battery 
of exaggerated, but controlled, speed and load tests. 


The fatigue testing machines are part of a group of testing 
devices that provide essential data for BCA’s research pro- 
gram. Hydraulically testing BCA bearings at a variety of 
rotational speeds and under many combinations of radial 
and thrust loads, each machine checks to see that BCA ball 
bearings are maintaining the highest fatigue life standards . . . 
evaluates the fatigue characteristics of new ball bearing ma- 
terials and new processing methods . . . helps select ball bear- 
ing lubricants to provide the longest possible fatigue life. 


These machines and BCA’s other unusual testing devices are 


BEARINGS COMPANY 


1961 * FEBRUARY * AGRICULTURAL ENGINEERING 


with unique new fatigue tester 


designed and built to help us develop the highest quality ball 
bearings available. By simulating actual operating conditions, 
BCA ball bearings can be tested to exceed customer specifi- 
cations. 


BCA ball bearings are standard equipment throughout in- 
dustry—for both original and replacement applications. BCA’s 
complete line of ball bearing types and sizes . . . design, 
engineering and manufacturing skill . . . plus research and 
testing facilities, are some of the reasons that automotive, 
machine tool, earth moving, agricultural equipment manu- 
facturers specify BCA. We’d like to serve you—with 
high-performance bearings or technical assistance. 
Contact Bearings Company of America, Division of 
Federal-Mogul-Bower Bearings, Inc., Lancaster, Pa. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 


OF AMERICA 
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You'll soon be seeing this giant 4-wheel-drive tractor! Three-hundred horsepower gives it the 
speed and pull to set new acre-per-day work records. And it’s more nimble than much smaller 
rigs. It steers with all four wheels ... even “crabs” to farm steep slopes where only a crawler 
dare follow. Bold new IH ideas promise a bright future for farmers. 


Idea factory is an investment in tomorrow’s agriculture 


Ten acres under one roof . . . all devoted to develop- 
ing better farm equipment. That’s International 
Harvester’s Farm Equipment Research and Engi- 
neering Center at Hinsdale, Illinois. 

Here nearly 1,500 men . . . engineers, soils ex- 
perts, chemists, metallurgists, even atomic scien- 
tists . . . look ahead to the needs of tomorrow’s 
farmer. These men know farming and farm needs. 
The most modern laboratories and facilities in the 
farm equipment industry are at their disposal. 
Design, development, and testing of farm equip- 
ment go on twenty-four hours each day. 

Test machines aren’t babied . . . they’re abused. 
In an indoor field, planting, tillage, and other tests 
continue, rain or shine, the year around. On a test 
track, tractors pull heavy loads at wide-open 


World’s biggest farm equipment research center puts 
10 acres of tomorrow under one roof. Here, design, development, 
and testing of farm equipment are carried on by skilled teams, 
using the most up-to-date equipment and instruments. 


selamteatra abil, 


throttle, day and night. 

Field-going laboratories follow new machines far 
into the countryside where engineers measure, 
with amazing precision, the actual stresses and 
strains of rugged field use. 

And at the research center, machines twist and 
jolt implements being tested to duplicate stress 
and strain of field use. Thus engineers crowd 10 
years of normal farm use into as many weeks... 
wear machines out fast to find and eliminate weak 
points before new designs go to the farmer. 

Building farm tractors and equipment best fitted 
to the farmer’s needs has made IH first in farm 
equipment. And the greatest research and develop- 
ment program in the industry will put tomorrow’s 
1H farm equipment even farther ahead. 


INTERNATIONAL HARVESTER 


World’s largest manufacturer of farm equipment 


fer te 1 tre 
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Join the major manufacturers who 


DESIGN FARM MACHINES 
AROUND LINK-BELT AUGERS 
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Your machines go with the best when they go with 
Link-Belt augers. 

From selection of materials through shipment 
—Link-Belt maintains strict controls over auger 
manufacture. Only selected steels are used... 
assuring a uniform, smooth, accurately rolled prod- 
uct. Specialized forming machinery produces uni- 
form flighting consistently. And straightness of 
the completed auger is carefully checked before 
shipping. 

Link-Belt offers augers in a full range of diame- 
ters, gauges and pitches . . . with helicoid, sec- 

a. tional and many other types of flight- 
ing. For further details plus any 
Ss md engineering counsel you may need, 

ay 
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oe 
ee 


contact your nearest Link-Belt office. 
Pa Remember to ask for Book 2989. 
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JOHN DEERE 14T Baler conveys and compacts the wind- 
rowed hay into the baling chamber with a Link-Belt screw 
conveyor. 


FARM MACHINE AUGERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Wareh istri g 
and Stock Carrying Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville py wn vy Brasil, pg Fay 
Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. ' 15,327 
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The Neapco Drive Line to this New Holland 
Hayliner demonstrates the old adage of the 
chain and its links. Here DEPENDABLE 
QUALITY and GOOD SAFETY DESIGN 
are directly connected to the efficiency and 
value of the product! 


Many original equipment manufacturers 
have turned to Neapco’s rugged, precision- 
built Universal Joints and Drives. There is 
a complete line for most all applications, in 
plain or needle bearing assemblies, with a 
wide variety of yoke types. 


On items already in production you bene- 
fit with cost savings. On new or special de- 
signs, Engineering is ready to offer you 
prompt, personal service. 


NEW 50 HP SERIES NOW AVAILABLE 


A new, extra heavy duty Series to cover a 
wider range of applications. Complete line of 
assemblies and yokes available. Catalog will 
be sent shortly. Write for your free copy. 


NEAPCO PRODUCTS INC. * POTTSTOWN, PA. * USA 


Reais. See 


The New Holland ‘‘Compact Hayliner 65"" is powered 
by Neapco 1800 Series Safety Shielded Assembly.: 


FREE 
YOUR OWN 
DESIGNER'S 
PACKAGE 


A convenient file 
folder, containing: 
1. 16-page catalog with detailed data and specifications. 


2. A set of 23 full and 23 half-size yoke drawings for design 
tracings, plus data sheets. WRITE TODAY. 
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FROM SPILLWAY TO TOE DRAIN... 


For strength, 
economy, Steel 
Stability 


Armco Has ALL Farm Pond Components You Need 


Regardless of pond size or soil condition, Armco can supply every farm pond component you 
need. Here are the products, each made from economical, durable steel: 

Armco Corrugated Steel Pipe is ideal for spillways. 

Watertight coupling bands assure a perfect 
waterseal. Perforated Pipe serves as toe drain- . 
age. Armco Corrugated Steel Sheets give your | 
pond anti-seep protection around tne spillway, | 
and—as baffle plates—stop whirlpool action at | 
the inlet. Steel interlocking sheets, in the founda- 
tion of the dam, guard against water seepage. | 
And Armco Slide Gates help control water level. | 
All products in Armco’s farm pond “package” Street__ 

| 
| 
| 
| 
| 
_ 


Have Armco Sales Engineer Call 


Armco Drainage & Metal Products, inc. 
4621 Curtis St., Middletown, Ohio 


have been proved by long service in a multitude 
of uses. To see how they fit your needs, just send 
the coupon. An Armco Sales Engineer will pro- 
vide necessary technical data without cost or 
obligation. 


ee ee 


County. 


State 
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a ee | 
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ARMCO Drainage & Metal Products 
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_ such cultural practices as tree spacing and pruning and in processing procedures 


Report to Readers... 


MECHANIZED FARM FENCE Elsewhere in this issue is a report made to an ASAE 
BUILDING MAKES DEBUT meeting, by an industry agricultural engineer, of the 

development of a fence-erecting machine that completely 
mechanizes the building of wire fencing. Construction of this machine utilizes 
components already in production, and it is designed for use with standard farm 
tractors commonly equipped. .. . . The machine will handle most types of fencing, 
including woven wire, multiple strands of barbed wire, or a combination thereof 
and steel or wood posts, as well as corners and end assemblies. Moreover, it 
is designed to erect both posts and fencing in a single operation, that is, 
at one pass. .. . . Limited tests indicate that, with this equipment, it 
should be reaSonable to expect a three-man crew to erect a mile of fence per 
day. Or, stated in another way, it should be possible to build fence two or 
three times faster than by manual erection. 


JET INJECTION OF AMMONIA Illinois AES agricultural engineers are reported 
INTO THE SOIL SURFACE to be conducting a research study of the possibility 

of direct injection of ammonia into the soil. For 
this purpose a high-pressure jet of liquid ammonia is discharged just above the 
surface of the soil. The energy produced by the jet carries the ammonia into 
the soil, where the liquid quickly evaporates and is distributed through the 
soil as a vapor. Success of this development would mean replacement by jets of 
the knives and furrow openers used in conventional ammonia applicators. 


ENGINEERS DEVELOP MACHINES Kentucky AES agricultural engineers now have under 
TO PLANT . HARVEST TOBACCO development two items of equipment that may well 

prove a great boon to tobacco growers. One of these 
is a machine to plant pelleted seed; the other machine harvests the stalks of the 
tobacco plant. ... . The new planter will enable growers to plant pelleted seed 
directly in the field, thereby eliminating the present labor-consuming, plant-bed 
system. (It is estimated that enough seed to plant an acre can be pelleted at a 
cost of 50 to 60 cents.) .. . . The capacity of the experimental harvester is 
equivalent to that of six men performing the harvesting job by hand, and it requires 
only one man for its operation. It is a more complex machine than the planter, 
since it must have a stalk cutter and be designed to Spear the cut stalks and 
carry them, without bruising or tearing, through the machine, and then deposit them 
in a safe place for housing. ... . The engineers believe that, with this 
harvester, one man can operate it and harvest by himself about three acres of 
tobacco per day. 


PROGRESS IN MECHANICAL Extensive tests during the past two crop seasons have 
HARVESTING OF CHERRIES convinced Cornell agricultural engineers that the 

harvesting or red tart cherries can be mechanized. 
They found that mechanical harvesting was equal to hand picking both in respect 
to fruit quality and percent harvested. Their studies are being continued in 
order to improve both equipment and techniques. ... . Gentle shaking of tree 
limbs to prevent excessive damage to fruit was found unnecessary. Increasing 
frequency of the shake appeared to reduce the amount of bruising and attached 
stems. High-frequency, short-stroke operation tended to be more effective in 
removing fruit from the tree than a low-frequency, long stroke. The former 
also appeared to reduce danger of bark damage, eSpecially in the case of young 
trees. . .. . The engineers believe changes in tree structure are inevitable 
for practical adaptation of large, tractor-mounted shaker units. Also, it is 
desirable, for efficient operation, that the orchard floor be reasonably smooth 
and free of tall weeds, stones and ruts. Changes appear necessary, also, in 


such as trash and stem removal. (Continued on page 60) 
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ANALYTIC “BLOODHOUND” SNIFFS OUT SECRETS 
OF BEARING CORROSION 


SUCCESSFUL BEARING PERFORMANCE 


depends on selecting the proper alloy for 
the operating conditions to be met. Federal- 
Mogul engineers have had years of experi- 
ence with bearings and applications of all 
kinds . . . and this wealth of knowledge is 
available to bearings users. This is one reason 
why F-M sleeve bearings, precision thrust 
washers, formed bushings, and low-cost 
spacers are chosen for use in virtually every- 


thing from baby buggies to 


heavy industrial cranes. FEDERA|' 


1961 
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WE USE THIS HYPERSENSITIVE 
DEVICE TO TRACK DOWN 

ENGINE BEARING CORROSION TO 
ITS SOURCE. This instrument needs 


only a minute fragment of metal for 
accurate analysis. Consequently, engine 
bearing corrosion can be traced from 
its beginning through complete destruc- 
tion of the bearing surface. Because test 
variables are minimized, Federal- 
Mogul engineers can accurately relate 
degree of corrosion to specific engine 
operating conditions. This analytical 
tool is in continual use in our labora- 
tory, assisting research on many differ- 
ent projects. Prevention of corrosion 
and development of new bearing alloys 
are high on the list! 


There's much valuable data in our Design Guides on sleeve bearings, thrust washers and bushings; 


and in our brochure on spacers. For your copies, write Federal-Mogul Division, Federal-Mogul-Bower 
Bearings, Inc., 11081 Shoemaker, Detroit 13, Michigan. 


_figave beatings 
jushings- spacers 


DIVISION OF 
FEDERAL-MOGUL-BOWER 


thrust washers BEARINGS, INC. 
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i ecm Report to Readers (Continued from page 58) 


BUTCH HAIRCUT IDEA APPLIED TO A California county farm advisor, one of the 
MECHANIZED PEACH TREE PRUNING first to adapt mechanized "hedgerow" pruning 
(an accepted practice for citrus) to deciduous 
fruit trees, reports that tests over a three-year period have shown that mech- 
anized winter pruning cuts costs from $20 to $30 an acre. In one peach orchard, 
a large tractor-mounted saw sliced through a heavy growth of twigs and branches, 
leaving behind a mat of prunings up to four inches thick, with the tops of the 
trees trimmed as smoothly as a butch haircut. ... . This practice has not only 
Saved pruning costs but it has gained two advantages: (1) The severe pruning 
by the hedgerow method has in many cases improved the subSequent crop, and (2) 
Slicing off the lush vertical growth, which shoots up from the top of the tree 
each season, has resulted in far more bearing fruit wood lower down on the trees 
where the crop is easier to handle. ... . Field studies thus far have not in- 
dicated what the ultimate method of mechanical pruning may be, but the extension 
specialists are convinced that "hedgerow" pruning will cut costs and not hurt 
the crop. The ultimate technique may also include what appears a drastic new 
approach: summertime mowing of lush topgrowth. Experiments with summertime 
mowing of tree tops, both before and after harvest, have indicated that fruit 
size is not affected and that fruit wood growth in the lower part of the tree is 
substantially encouraged. 


RESEARCH INDICATES LIMITS FOR Of particular interest to agricultural engi- 
PLACING OF STARTER FERTILIZER neers are the results of recent tests at the 

Iowa State University soil-testing laboratory 
on the proper placement of starter fertilizer for corn. Though it is frequently 
recommended that this fertilizer be placed 2 inches to the side and 2 inches below 
seed level, according to the Iowa tests this may be too deep to increase growth of 
corn plants the first few weeks following emergence. ... . The corn root system, 
two weeks after emergence, is made up mainly of roots that develop from the kernel. 
So if corn plants are to benefit from "starter" fertilizer during that period, 
they should be placed in bands to the side and not more than one inch below seed 
level. 


BASIS OF DETERMINING A California AES irrigation engineer points out that 
DEPTHS FOR DRAINTILE present drainage theories were developed for homogeneous 

isotropic soils which are seldom, if ever, encountered 
in the field. The most general soil, he says, is one in which the hydraulic 
conductivity decreases with depth due either to layering or to natural develop- 
ment. .. . . This engineer goes on further to point out that the drainage of 
such soils is being investigated by means of the electrical analog. Several 
typical soil profiles have been analyzed. Flow patterns have been determined 
and the rate of water-table drawdown indicated. In such soils the proper depth 
for tile drains is clearly shown by the analysis. 


PLASTIC BUBBLES PROVE USEFUL Not only simple and useful but also inexpensive, 

AS TEMPORARY FARM STRUCTURES says a Michigan AES agricultural engineer, 
apropos of plastic bubbles (polyethylene film) 

as temporary structures for farm use. These "bubble buildings" are usually made 

of 6-mil film. They are held firm and made airtight by placing the outer edges 

of the film in a trench 12 to 18 inches deep and refilling it with earth. .... 

Bubble buildings are inflated in the same manner as a balloon, and air pressure 

is maintained by a small electric motor and fan. Inside pressure is only about 

3 lb. per square foot above atmospheric pressure. ... . An advantage of this 

type of building is that it can readily be moved and stored when not in use. 

Its cost is around 20 to 25 cents per square foot of floor space. ... . The 

use of clear polyethylene film for buildings has the disadvantage of excessive 

heat inside in summer sunlight. Also the film tends to become brittle and break 


in direct summer sunlight, but it remains firm and pliable in either cool or 
cold weather. 
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TEXACO 
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TUNE IN: TEXACO HUNTLEY-BRINKLEY REPORT, MONDAY THROUGH FRIDA 


* FEBRUARY * AGRICULTURAL ENGINEERING 


| FIRE CHIEF FOR HIM! 


H. Lee Cherry (right) farms 350 
acres in the rich tobacco area near 
Washington, NorthCarolina. Here 
he is getting a delivery of Texaco 
Fire Chief gasoline from Texaco 
Distributor H. G. Winfield. Lee 
prefers Fire Chief because it 
delivers superior fire-power and 
draw-bar pull for low-cost opera- 
tion. The reason is that economical 
Fire Chief is Climate-Controlled 


NBC-TV. ALSO— METROPOLITAN OPERA RADIO BROADCASTS ON SATURDAYS 


CEMENT MIXER 


OR 


Lloyd Stauffer, whose farm is 
near Greene, Iowa, needed a 
very small cement mixer for 
pointing up concrete around 
the barn. So, he built the one 
shown here. His materials con- 
sisted of an old Texaco Uni- 
versal Gear Lubricant drum, 
pipe and angle iron for the 
frame, and bearings from a 
junk pile. Aside from the %4- 
horsepower motor, the whole 
job cost less than $5. 

To lubricate their cement 
mixer and other equipment, 
Lloyd (left), and his father, 
Vic, use Texaco Products sup- 
plied by Texaco Distributor 
Darrell Davis (right). These 
progressive farmers prefer 
Marfak lubricant. They know 
that Marfak forms a tough col- 
lar around open bearings. It 
won’t drip out, wash out, dry 
out or cake up. 

The motorized field equip- 
ment used by this father-and- 
son combination includes two 
tractors and a truck. The 
Stauffers have used Texaco 
Products for more than five 
years. They know it pays to 
farm with Texaco Products. 


4 


for altitude and seasonal tempera- 
tures. He, too, knows that it pays 
to farm with Texaco Products. 


BUY THE BEST..BUY TEXACO 
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First—check these Morse power transmission 
components to solve many design problems! 


1 Taper-lock sprockets on 
side power-take-off shaft 


4 Morflex coupling on front- 
end drive shaft take-off 


~ ee 
7 Hy-Vo® Drives for drop- 
box transmission 
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2 H-E Roller Chain for power 
transmission 


5 Timing® Belt drives for 
fuel injection application 


8 Miter boxes for pto drives 
for saws or grinding wheels 


3 Morse torque limiter on 
power-take-off shaft 


6 Morse silent Timing Chains 
for tractor engines 


9 Two-Way, No-Way Clutch 
for hand throttles 


Morse power transmission components 
have wide proved -in-the-field applica- 
tion superiority. By designing them 
into your tractor or farm machinery, 
you can simplify and cut many hours 
off design problems . . . even lower 
production costs. 


Examine these examples of Morse “‘ex- 
clusives’”’. Then call in a Morse engi- 
neer to work with you from the start. 
His broad experience can be a valuable 
shortcut to a better product for you. 
Call or write: Morse Chain Company, 
Dept. 38-21, A Borg-Warner Industry, 
Ithaca, N. Y. Export Sales: Borg- 
Warner International, Chicago 3, IIl. 
In Canada: Morse Chain of Canada, 
Ltd., Simcoe, Ontario. 


ORS — 


BORG-WARNER INOUSTRY 
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BEARING 


One in a series of technical reports by Bower 


ROLLER GUIDANCE- 
VITAL FACTOR IN BEARING LIFE 


Roller guidance has been estab- 
lished by the Anti-Friction Bearing 
Manufacturers Association as a 
major rating factor for roller bear- 
ings. There is a direct relationship 
between this factor and the life and 
capacity of a cylindrical roller bear- 
ing under load. 


Figure 1 illustrates the results of a loose 
fit between a roller and the guiding ribs 
of the raceway. Because of lack of 
guidance by the ribs, the roller is free 
to skew and skid under load. Such a 
condition invariably leads to early 
bearing failure. 


To achieve close roller fit and proper 
roller guidance, Bower precision grinds 
each bearing race on specially designed 
centerless grinders. In this operation, 
Bower positions the integral raceway 
ribs from the theoretical centerline of 
the bearing. This method produces 
bearings with high dimensional accu- 
racy and perfect symmetry. 


RACEWAY 


( ROLLER ) 


INTEGRAL 
RIBS 


Fig. 1. Loose fit in raceway means poor roller 
guidance. Roller can skew and skid under load. 


In addition, the close tolerances held in 
grinding the roller track and integral 
guiding ribs give Bower cylindrical 
roller bearings the ability to take thrust 
in any direction. A Bower cylindrical 
roller bearing has thrust capacity of 


REGULATING 


ROLL 
BEARING 
GRINDING 


TOP VIEW 


SUPPORT 
ROLL 


FIG. 2 


from 10-15% 
capacity! 


of its rated radial 


Figures 2 and 3 diagram the centerless 
grinding method used to finish Bower 
raceways. Use of this technique assures 
not only optimum roller guidance and 
maximum bearing life, but also virtu- 
ally eliminates bearing runout. BEAR- 
ING SYMMETRY WHICH RE- 
SULTS FROM THIS TECHNIQUE 
PERMITS ACCURATE SHAFT LO- 


CATION REGARDLESS OF HOW 
THE OUTER RACE AND ROLLER 
ASSEMBLY ARE INSTALLED. IT 
COMPLETELY ELIMINATES THE 
POSSIBILITY OF IMPROPER 
INSTALLATION. 


REGULATING 


BEARING 
RACE 


GRINDING 


END VIEW 


x kk * 


Whatever your bearing needs, we sug- 
gest you consider the advantages of 
Bower bearings. Where product design 
calls for tapered or cylindrical roller 
bearings or journal roller assemblies, 
Bower can provide them in a full range 
of types and sizes. Bower engineers are 
always available, should you desire 
assistance or advice on bearing appli- 
cations. 


BOWER ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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ENGINES 
eee | NEW KOHLER ENGINE AND 


ELECTRIC PLANT BUILDING 


4-cycle « Short stroke 
Air-cooled 
Sizes: 4 to 24 H.P. 


Capacity to meet growing sales 


Our customers’ requirements will be met better 
than ever by the 12 acre new factory devoted 
entirely to the manufacture of engines and elec- 
tric plants at Kohler, Wisconsin. 

The building provides nearly three times the 
space formerly available, and allows for further 
expansion. Straight-line, one-floor production 
and newest equipment mean increased produc- 
tion, prompt deliveries. 

Kohler engines, manufactured since 1920, are 
being increasingly specified for equipment used 
in agriculture, construction, industry and recre- 
ation. Kohler electric plants, known the world 


=% 


<2 tai 


ELECTRIC PLANTS 


MODEL 5RM61 © Sizes: 500 watts 
to 115 KW, gasoline and diesel 


over for reliability, provide efficient electric 
power for sole supply, portable, automatic stand- 
by and marine uses. 

Highest standards in meeting your service re- 
quirements are assured by service schools at the 
factory and in the field, where Kohler engineers 
train representatives of the nation-wide distrib- 
utor and dealer organization. 

The new factory is part of a continuing plan 
of expansion and diversification by Kohler Co. 


Write for illustrated printed matter 
Kouter Co. Established 1873 KOHLER, WIs. 


KOHLER or KOHLER 


% i ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES ¢ ALL-BRASS FITTINGS e ELECTRIC PLANTS ¢ AIR-COOLED ENGINES ¢ PRECISIOW CONTROLS 
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Agricultural 


ASAE Council Announces 
Agricultural Engineering 


Exposition 


F extraordinary interest to the agricultural engineer- 
ing profession is the announcement, made jointly 
by ASAE President L. W. Hurlbut and ASAE Presi- 

dent-Elect B. T. Virtue, that the Council of the Society has 

officially approved the holding of an ASAE-endorsed Agri- 
cultural Engineering Exposition of manufactured products. 

This Exposition or show is to be held in conjunction with the 

Society's next regular winter meeting scheduled for December 
12 to 15, 1961, at the Palmer House in Chicago. 

This Exposition is the first one of its kind ever to be en- 
dorsed by the ASAE. The event will be devoted primarily to 
the display and demonstration of materials and equipment 
components. Their range of type and kind is forecast as 
including new, standard, or improved products judged to be 
of interest to agricultural engineers in all branches of their 
profession. The engineers believed to be particularly benefitted 
by these displays and demonstrations are those responsible for 
research, product development, design and specification in 
agricultural engineering industries. 

The jointly-prepared statement by ASAE President Hurlbut 
and B. T. Virtue, the man who will succeed him as president 
in June 1961, included the following important considerations: 

“The educational-industrial Exposition provides for each 
member a positive opportunity to update himself on the newest 
developments in components, products and applications. It 
provides a missing link — the link between progress in design 
and development of components—and the application in 
advanced product engineering. 

“Besides making attendance at the meeting more valuable 
to you, the Exposition will be attractive to visitors. And, 
visitors are prospective members. 

“There are also some important values to be gained through 
prestige-building contacts with manufacturers and other tech- 
nical activities closely associated with ASAE. Through news 
announcements, letters, promotional leaflets, and by word-of- 
mouth, the Agricultural Engineering Exposition should be a 
real help in attracting more attention to our Society and its im- 
portant activities. So, the Exposition opens a new line of com- 
munication with more engineers and with more production 
and management personnel. 

“The Exposition should be of intense interest to engineer- 
ing educators, extension workers, and the student agricultural 
engineers who will soon join our ranks. It will provide invig- 
orating motivation for more advanced 
learning and teaching.” 

The Agricultural Engineering Exposi- 
tion will occupy the Exhibit Hall at the 
Palmer House. It is readily accessible 
from the areas where meetings of ASAE 
will be held. Considerable study was 
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James Basselman, Editor 


Those interested in making arrangements 
for exhibit space may contact Agricul- 
tural Engineering Exposition, c/o Shea 
Expositions Corp., One Gateway Center, 
Pittsburgh 22, Pa. 
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ASAE President 


B. T. VIRTUE 
ASAE President-Elect 


given to the preparation of the Exposition schedule and hours 
when doors would be open to those registered at the Winter 
Meeting. It is important that registrants have ample time to 
visit the Exposition, and to attend and participate in the tech- 
nical program sessions. To minimize any potential confusion, 
the Agricultural Engineering Exposition will be open one day 
prior to the beginning of the technical program sessions and 
will close the day before the technical meetings end. 


To further avoid conflicts between show hours and tech- 
nical sessions, it has been arranged to have the programs pre- 
sented each day, Wednesday, Thursday and Friday, between 
8:00 a.m. and 3:00 p.m. The hours for the Agricultural En- 
gineering Exposition will then be from 2:00 to 9:00 p.m. 
on Tuesday, Wednesday and Thursday. 

The Agricultural Engineering Exposition, it is believed, will 
provide development, design and research engineers working 
in the field of agriculture with an excellent and unusual op- 
portunity to inspect and obtain firsthand, authoritative in- 
formation concerning a wide variety of components, equip- 
ment and materials to assist in the solution of problems con- 
fronting them. This combined with the usual program of 
technical papers and discussions of the ASAE winter meeting 
dealing with subjects of timely interest, will add sub- 
stantially to the value of these meetings to agricultural 
engineers. 


Management of the Exposition at Chicago will be the 
responsibility of Shea Expositions Corp., of Pittsburgh, which 
has had wide experience in managing trade shows. After 
thorough investigation, ASAE officers are confident that the 
Shea organization is eminently qualified to render the Society 
competent and reliable service in the promotion and operation 
of the ASAE-endcrsed Agricultural Engineering Exposition. 
ASAE has appointed two special Exposi- 
tion committees—the Committee on Ex- 
hibit Policy and Management — and, the 
Booster Committee. Both of these com- 
mittees will help to plan the Exposition 
in accordance with the best interests of 
the Society and its individual members. 
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Development of a 
Fence Erecting Machine 


Post driver, hoist, and dispensing and stretch- 
ing equipment combined in one operating unit 


S. S. DeForest 


Member ASAE 


ISTORICALLY, fence building is an arduous, time 
consuming, uninteresting, costly, but necessary chore 
on livestock farms. Although there are many de- 

vices that will do part of a fence-building job and eliminate 
some of the labor, there was no known equipment that 
would do the complete fence-building job which our com- 
pany believed was necessary. It was felt that a machine 
for this purpose should have the following minimum re- 
quirements: 
1 It should be based on or built around adaptable equip- 
ment already in production 
2 It should operate over most of the usual types of 
farm land 
3 It should handle most of the types of fencing, in- 
cluding woven wire, multiple strands of barbed wire, 

a combination of these and steel or wood posts and 

corners and end assemblies 

4 It should erect posts and fence in a single operation 

5 It should erect fence on an existing line of posts 

6 It should stretch barbed and woven wire simultane- 
ously ; 


~— 


It should be designed for use with regular farm trac- 

tors, commonly equipped 

8 It should carry a reasonable supply of line posts and 
corner or end assemblies 

9 It should not damage or deform fence materials 

10 It should be safe to use and demonstrate. 


To mect these minimum requirements, our company 
developed and tested a fence erection machine that possessed 
the following components: 


Post Driver. Posts are driven with a commercially avail- 
able PTO operated driver modified to operate with the left 
hand and a special mounting. It mounts on any tractor 
equipped with a three-point hitch and can be plumbed with 
hydraulic cylinders. The mounting allows it to be moved 
laterally, without affecting its plumb position, so the driver 
can be placed easily over the point where the post is to be 
driven. Moving the tractor forward or backward places the 
driver over the correct point along the fence row. 

Platforms. Two independently suspended platforms are 
semimounted to each side of the post driver on a horizontal 
hitch in such a way that a driven post may pass between 
as the tractor moves forward. The rear ends are supported 
by caster wheels and the front end hinged so the platforms 
are flexible in the vertical plane and rigid in the horizontal. 


Paper presented at ‘he Annual Meeting of the American Society 
of Agricultural Engineers at Columbus, Ohio, June 1960, on a 
program arranged by the Farm Structures Division. 

The author — S. §. DEForEsT — is industry representative, mar- 
ket development div., United States Steel Corp., Pittsburgh, Pa. 
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They carry a supply of posts and wire and support the dis- 
pensing and stretching equipment. 

Dispensing Equipment. Woven wire is unreeled on a 
removable vertical spindle which, when in place on the ma- 
chine, is locked to a brake mechanism to apply slight tension 
to the wire as it is dispensed. The spindle is removable for 
insertion into a new roll of wire. 

Barbed wire is dispensed from spool holders which are 
kept from turning freely by a multiple-disk brake to which 
they are linked by a chain drive. Each spool holder is 
attached to a separate disk so that alternate disks operate 
against each other as the barbed wire is dispensed, regardless 
of the number of spools being used. The brake is an effec- 
tive tension equalizer. 

Special pulleys are used to handle the barbed wire so 
the barbs are not damaged as the wire is dispensed. 

Stretching Equipment. Woven wire, after it leaves 
the spindle, passes through a self-adjusting, hydraulically 
operated clamp which is operated to hold the wire from 
further unrecling. Moving the tractor and machine forward 
stretches the wire. 

Barbed wire cannot be stretched in the clamp simultane- 
ously with woven wire because the woven wire, being 
equipped with tension curves, can be stretched more without 
breaking. When stretching short distances, the barbed wire 
by-passes the clamp and the multiple-disk brake is used for 
maintaining constant tension. For longer distances and 
when barbed wire alone is used, all strands may be run 
through the clamp ar _ stretched simultaneously. 

Hoist. A hydraulically operated hoist is used to lift 
woven wire rolls into place on the machine. The spindle 
is removed from the machine, inserted into the roll of wire 
and the combination lifted with a cable. 


Fig. 1 Hydraulic cylinders of this fence-building machine plumb 
the post driver, hoist rolls of woven wire into place, and operate 
the clamp for holding wire while it is being stretched. The equip- 
ment mounts on any tractor — paras take-off and three-point 
ite 
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Supply Transport. About fifty steel line posts and four or 
five steel corner and/or end-post assemblies may be carried 
with the machine. 


Operation of the Machine 

In operation the fence-erecting machine is best handled 
by three men, one driving the tractor, one operating the post 
driver and one carting supplies. The third man may be 
eliminated but operational speed will be sacrificed. 

The first step in building fence with this equipment is 
to have a reasonably clear right-of-way. Although the ma- 
chine will go through trees, up and down or around hills, 
and across depressions wherever the tractor can go, building 
fence by machine is easier (like building fence by hand) if 
the proper preparation is made. 

The next step in the building operation is to lay out 
the fence row. This may be done in two ways: either by 
stretching a guide line which may be barbed wire and used 
later as the bottom wire of the fence, or by marking each 
post location with a short stake or spot on the ground. 

One-pass Operation. If one-pass operation is desired, 
the tractor and unit are positioned to drive the end or corner 
assembly. This being done, the unit is moved ahead, strad- 
dling the fence row. After the fence wires are attached to 
the end-post assembly the unit is moved along, unreeling 
wire and stopping periodically so posts may be driven at pre- 
determined locations. Every three to ten posts, depending 
on the ground cover and terrain, the clamp is used to hold 
the woven wire from further unreeling and the desired ten- 
sion put in the fence by moving the tractor forward. If 
barbed wire is also being used, it by-passes the clamp and 
tension is automatically held by the multiple-disk brake. 

The wires are then attached to the line posts and the 
entire operation repeated until the next end, corner or line 
brace assembly is reached. 

Two-pass Operation. Terrain or other conditions may 
be such that it is desirable to detach the two platforms and 
use the driver alone to drive posts in one pass. Then in a 
second pass, after remounting the platform with the wire 
supply on the left side of the hitch (right side is normal for 
one-pass operation), the wire is dispensed at the edge of 
the path of the tractor as the tractor drives adjacent to the 
posts. 

The stretching and wire-attaching seen are the 
same as in the one-pass operation. 
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Fig. 3 Up to four strands of poner wire may be handled at one 
time by this fence-building machine. Tension of each strand is 
controlled by a tension equalizer doubling as a safety clutch 


Problems and How They Were Handled 

Ends and corner assemblies were developed to make 
maximum use of the efficiencies of mechanical fence erec- 
tion. Results through one winter with an experimental de- 
sign are good even where single spans were used for fence 
stretched more than one-half mile. There was no heaving 
of the corner posts. Care was used, however, in not stretch- 
ing the fence too tightly because, as the work done by the 
agricultural engineering department at Michigan State Uni- 
versity indicates, it is pointless to stretch a fence tightly 
initially, when its tension relaxes the next season. 

Also, by stretching the fence often instead of once every 
20 or 40 rods, a more uniform tension results. 

To fasten the fence to the corner assembly, a clamp 
arrangement is used eliminating the need for wrapping the 
wire. 

Gates can be attached easily to hardware using pre- 


punched holes in the posts. (Continued on page 88) 


Fig. 2 Erecting fence in a one-pass opera- 

tion by driving posts, dispensing woven 

and barbed-wire fencing, and stretching 

the fence to proper tension for attaching 
to posts 
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erect oF Soil Compaction 


ON SEEDLING EMERGENCE UNDER 
SIMULATED FIELD CONDITIONS 


B. A. Stout, W. F. Buchele and F. W. Snyder 
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T: design a machine suitable for precision planting of 
sugar beets, corn, beans or other field crops, it is neces- 
sary to have accurate information on the functional re- 
quirements of the machine. Although a great deal of research 
has been conducted to improve planter performance, the 
environment required by the seed to produce a healthy 
seedling has not been defined in precise terms that can be 
used by the engineer in designing a planter. Many of the 
factors affecting the emergence of seedlings are not easily 
controlled by the planter. Soil compaction, however, may 
be controlled by mechanical devices such as press wheels 
on the planter; therefore, its influence on seedling emer- 
gence under varying conditions is of primary interest. 

Packing the soil may affect the emerging seedling by 
altering (a) the availability of moisture, () the availability 
of oxygen, and (c) the mechanical resistance of the soil to 
penetration by the seedling. 


Moisture 


The need for moisture during germination and emer- 
gence has long been recognized and the specific require- 
ments of many species have been determined. Hunter and 
Erickson (9)* found that the minimum seed moisture con- 
tent for germination was approximately 30 percent (wet 
basis) for corn, 50 percent for soybeans and 31 percent for 
segmented sugar beet seedballs. They found that the max- 
imum soil-moisture tension for germination was 12.5 at- 
mospheres for corn, 6.6 atmospheres for soybeans and 3.5 
atmospheres for sugar beets. Hanks and Thorp (6, 7) re- 
ported that the ultimate seedling emergence of wheat, grain 
sorghum and soybeans was approximately the same when the 
soil moisture content was maintained between field capacitv 
and permanent wilting percentage, if other factors were opti- 
mum for seedling emergence. The rate of emergence, how- 
ever, was related directly to the soil moisture content. 

Cook et al (2) stated that seeds should be planted in a 
firm, well-packed seedbed because, in firm soil, water moves 
quickly into the seed. They reasoned that water would move 
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up to the seedling until the roots move down into moist soil. 
Jamison (10) pointed out, however, that a very compact soil 
may impede moisture movement and reduce the moisture 
supply available to a plant. Stout (14) found that surface 
pressures in excess of 4 psi did not increase the final 
moisture content of sugar beet seedballs. Also, the seed- 
balls absorbed water more rapidly when submerged in 
water than when planted in moist soil. Stout concluded that 
the rate of moisture absorption by sugar beet seedballs was 
limited by factors external to the seedball, such as the rate 
of capillary flow through the soil, rather than flow into the 
seedball itself. Thus seedbed preparation and planting 
practices should promote maximum capillary flow of water 
to the seed. Hunter (8) soaked sugar beet seedballs in 
water for 4 hours prior to planting to wet the seed faster, 
but found little benefit in a field test. Dexter and Miyamoto 
(3) reported that coating the surface of sugar beet seedballs 
with hydrophilic colloids (gelatin, agar and “‘algin’’) accel- 
erated water uptake from sand and hastened emergence 
from soil under field conditions. 


Aeration 


Farnsworth (4) found that soils with an air capacity of 
less than 12 percent suppressed germination of sugar beet 
seeds due to the poor aeration. Hanks and Thorp (6) 
observed that oxygen was a limiting factor in the emergence 
of wheat seedlings whenever the oxygen diffusion rate was 
below 75 to 100 X 10°§ grams per square centimeter per 
minute. This rate of diffusion corresponded to a pore space 
of approximately 16 percent in a silty clay loam and 25 
percent in a fine sandy loam. Morinaga (11) found that 
beans, corn and many other seeds would not germinate 
under water, although they germinated well on moist blot- 
ters. Failure to germinate under water was attributed to a 
lack of oxygen. Lettuce, celery and other seeds germinated 
satisfactorily under water. It is apparent that oxygen is 
necessary for germination and that the minimum require- 
ment is not the same for all crops. 


Mechanical Resistance of the Soil 


The influence of the physical condition of the soil on 
emergence of seedlings is commonly recognized, but little 
quantitative work has been reported. Carnes (1) concluded 
that the soil should be packed below the seed in order to 
give the seedling a firm footing for penetrating surface 
crusts. Richards (13) found that an increase in crust 
strength from 108 to 273 millibarst resulted in a decrease 
in emergence of bean seedlings from 100 to 0 percent. 
Hanks and Thorp (6, 7) reported that crusts apparently 
limited emergence of wheat, grain sorghum and soybeans, 


tA unit of pressure, 1000 dynes per square centimeter or 
0.0145 Ib per square inch. 
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especially at the lower soil moisture contents. At a constant 
moisture content, seedling emergence decreased with in- 
creasing crust strength, although some seedlings emerged 
even where the crust strength was as high as 1400 millibars. 

Morton (12) constructed a soil penetrometer to measure 
the force required for emergence by pushing a probe up- 
ward through the soil. From the force and distance moved, 
the energy expended in pushing the probe through the soil 
was determined. 

Previous laboratory and field results (14, 15) have in- 
dicated that excessive compaction of the soil at the surface 
may impede emergence of sugar beet seedlings. Surface 
pressures ranging from 2 to 5 psi have consistently induced 
better emergence than higher pressures. 

The purpose of this study was to determine the effect of 
soil compaction on emergence of sugar beet, corn and bean 
seedlings under controlled laboratory conditions in which 
water was supplied below the seed and allowed to move 
upward by capillarity. 


Experimental Procedure and Results 
Three boxes of the type shown in Figs. 1 and 2 were 
constructed. Cores of undisturbed Sims subsoil were placed 
on a layer of gravel in the bottom of the boxes and sealed 
along the edges with agar. A layer of Sims sandy clay loam? 
topsoil was placed above the cores and divided into three 
compartments by removable vertical partitions. Provisions 
were made for adding water to the soil at the bottom to 
maintain upward capillary flow through the soil. The ex- 
periments were conducted in a constant-temperature cham- 
ber in which air temperature was maintained at 60 F. The 
chamber was equipped with a fan and duct system to move 
air across the top of the boxes at a velocity of 5 mph, 
simulating a wind blowing across a field. Heat lamps were 
placed above the soil surface to provide radiant heat. 


tPhysical properties: 47 percent sand, 28 percent silt, 25 percent 
clay; i/, atmosphere tension equals 24.3 percent dry basis; 15 


atmosphere tension equals 12.8 percent dry basis. 
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Fig. 2 (Right) Schematic draw- 
ing of soil box and apparatus 
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The soil was compacted by means of the hydraulic 
cylinder (5) and the force ring shown in Fig. 1. Pressures 
of 2, 5 and 10 psi were applied to the soil in the various 
compartments. Each box constituted a replication. Corn, 
bean and sugar beet seeds were treated with a fungicide, 
planted and then covered to a depth of 1 in. Soil-moisture 
samples were taken from each compartment at the begin- 
ning and end of each experiment. In some cases, bulk 
density cores were also removed. Emergence counts were 
made daily. At the completion of each experiment, the 
partitions were removed from the boxes and the soil was 
thoroughly mixed to a depth of 4 or 5 in. Several days 
clapsed between tests for the soil moisture content to ap- 
proach equilibrium. A summary of the conditions for the 
five experiments is given in Table 1. 


Experiment 1. Pressures were applied to the soil sur- 
face after planting. No water was added during the experi- 
ment, since the soil contained ample moisture for emergence. 
Under these conditions, packing the soil with a pressure in 
excess of 2 psi reduced emergence (Fig. 3). Poor emer- 
gence in the compartment receiving 10 psi apparently was 
due to the inability of the seedlings to penetrate the com- 
pacted soil. To give an indication of variability in this 
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. . . Seedling Emergence 


experiment, the standard error of estimate was calculated 
for each of the curves and is presented in Fig. 3. 


Experiment 2. The soil moisture content at planting 
time was less than for Experiment 1 (Table 1). The proce- 
dure was the same as for Experiment 1, except that seven 
days after planting the water level was raised to the top of 
the soil cores, 8 in. below the soil surface. Within a few 
days the soil in the compartments which received pressures 
of 5 and 10 psi appeared moist on the surface while that 
which was packed with 14 psi remained dry. The emergence 
patterns were entirely different from those of Experiment 1. 
The higher pressures induced more rapid emergence than 
the 4 psi pressure, but after 20 days there was little differ- 
ence in total number of seedlings (Fig. 4). 

The results of Experiment 1 indicated that excessive 
pressure on the soil surface was undesirable because the 
seedlings were unable to penetrate the packed soil. Under 
dry soil conditions (Experiment 2), however, a certain 
amount of soil compaction was desirable when there was a 
supply of moisture below the seed level. In order to take 
advantage of any beneficial effects of packing the soil and 
yet not impede the emerging seedling, it seemed logical to 
apply pressure to the soil at the seed level and then cover 
the seeds with loose soil. This was tried in Experiment 3. 


Experiment 3. Pressures of 12, 5 and 10 psi were ap- 
plied at the seed level, pressing the seeds firmly into the 
soil. All seeds were covered with 1 in. of loose soil. The 
most rapid and highest percentage of emergence occurred 
in the compartments receiving the highest pressure (Fig. 5). 
Emergence was poor in the compartments receiving only 1 
psi. These results have a great deal of practical significance. 
They indicate that better stands can be obtained by pressing 
the seed firmly into the soil, but leaving the soil over the 
seed loose so that it will offer a minimum of resistance to 
the emerging seedling. Nearly every commercial planter 
now being used employs press wheels which compact the 
soil at the surface. 


Experiment 4. A 1-in. layer of soil was removed, the 
seeds were placed on the moist soil and a pressure of 5 psi 
was applied to the soil in all nine compartments, pressing 
the seeds firmly into the soil. Then the seeds were covered 
with 1 in. of loose soil, and pressures of ¥%, 5 and 10 psi 
were applied to the soil surface. Water was added to each 
box of soil through the inlet at the bottom. The results 
indicate no appreciable benefit from surface pressures above 
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Fig. 4. Accumulative emergence for Experiment 2, in which the 
soil moisture at planting was insufficient for rapid emergence 


2 psi, until the sixteenth day after planting (Fig. 6). Sugar 
beet emergence was 2 to 3 days earlier when only 2 psi was 
applied to the surface as compared with pressures of 5 or 
10 psi. The total emergence of sugar beets and corn was 
somewhat higher as a result of the 1 psi treatment, while 
emergence of beans was higher as a result of the 10 psi 
treatment. Because total emergence was not reached until 
approximately three weeks after planting, only limited prac- 
tical significance is attached to it. The effects of surface 
pressures were less than for experiments in which no pres- 
sure was applied at the seed level. 


Experiment 5. After planting and packing the soil 
with surface pressures of 42, 5 and 10 psi, water was sprayed 
on the soil surface simulating a ¥2-in. rain. Severe crusting 
developed. Then several simulated “‘rains’’ were applied in 
an effort to keep the soil surface moist and permit the seed- 
lings to penetrate the crust. On the tenth day after planting, 
no seedlings had emerged, and it became apparent that the 
crust would have to be broken so that the seedlings could 
emerge. The results (Fig. 7) obtained after breaking the 
crust indicated that 4% psi was more favorable than the 
heavier pressures for emergence of sugar beet seedlings, but 
little can be concluded about the effects of soil compaction 


TABLE 1. SUMMARY OF CONDITIONS FOR EXPERIMENTS 1 THROUGH 5 


Soil type: Sims sandy clay loam 
Number of replications: 3 
Variety of seed: Corn — Michigan 480 hybrid 
Beans — Michelite 
Sugar beets — US 400 whole seedballs 


Pressure: 12, 5, 10 psi 

Aggregate size: Natural field soil through a 4-in. screen 

Depth of planting: 1 in. before packing; approximately 1%6, 34, 1 
in. after packing. 

Wind velocity: 5 mph 


Soil moisture content at 


ment No. Initial Final 


Method of applying pressure 


At the soil surface 
At the soil surface 
At the seed level, covered with 1 in. of loose soil 


5 psi at seed level in all compartments ; 
Y%, 5, 10 psi on the surface 


At the soil surface 


Experi- seed level, percent 
Water added to soil after planting 
1 19 18.0 None 
2 17 16.3 Water level 8 in. below surface 
3 18 17.0 None 
4 15 20.2 Water level 15 in. below surface 
5 — 17.2 Simulated rain: 1% in. of water 
added to surface after packing 
70 
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Fig. 5 Accumulative emergence for Experi- Fig. 6 Accumulative emergence for Experi- Fig. 7 Accumulative emergence for Experi- 
ment 3, in which no water was added after ment 4, in which water was added at the ment 5, in which water was sprayed on the 


planting bottom of each box 


on bean or corn seedlings because no emergence occurred 
until three weeks after planting. At the end of Experiment 
5, bulk density cores were removed. The average bulk 
densities were 0.96, 1.01 and 1.08 grams per cubic centi- 
meter in the compartments receiving %, 5 and 10 psi, 
respectively. 


Discussion 

The effect of soil compaction on emergence of seedlings 
under simulated field conditions varied with the soil mois- 
ture content and the point of application of the pressure. 
When the soil moisture was adequate for emergence (Ex- 
periment 1), the most rapid emergence (80 percent in 9 to 
11 days) resulted from a surface pressure of 4 psi while 
higher pressures (5 or 10 psi) suppressed emergence. This 
may have been due to (a) poor aeration, (b) the inability 
of the seedling to penetrate the compacted soil, or (c) a 
combination of these. 


When the soil moisture was near the minimum required 
for emergence and lacked a supply of moisture from below 
the seed level, packing the soil with surface pressures up to 
10 psi did not improve emergence (14). In Experiment 2, 
however, when a supply of capillary moisture was available 
below the seed, a surface pressure of 10 psi induced faster 
emergence than a pressure of 1 psi. The final emergence 
was about the same irrespective of the pressure applied. 
These results indicate that packing the soil will improve 
emergence only when adequate moisture is available below 
the seed. 


Since packing the soil at the surface adversely affected 
seedling emergence under certain conditions, another meth- 
od of packing the soil was needed. By packing the soil at 
the seed level and covering the seed with loose soil, the 
adverse effects of surface compaction were minimized. 
Packing at the seed level actually enhanced rapid emergence. 
Hudspeth and Jones (7a) have reported that pressing cot- 
ton seed into the soil by means of a narrow presswheel 
hastened emergence and improved the stand. 
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surface simulating rains 


Conclusions 

1 Evidence obtained in the laboratory indicates that 
planters for sugar beets, corn and beans should be designed 
to (4) pack the soil below the seed level, (b) press the 
seeds into the compacted soil, and (¢) cover the seeds with 
loose soil. 

2 The moisture content of the soil greatly influences 
the effect of soil compaction on seedling emergence. Pack- 
ing the soil at seed level may improve seedling emergence 
if adequate moisture is available below the seed. If moisture 
is not available below the seed, packing at any level is of 
no benefit. 


Summary 

Laboratory experiments were conducted to determine 
the effect of compaction on emergence of seedlings from 
Sims sandy clay loam at various moisture contents. Field 
conditions were simulated by placing an 8-in. layer of undis- 
turbed subsoil in a box and covering it with an 8-in. layer 
of tilled top soil. Water was added to each box at the 
bottom, 16 in. below the surface. Heat lamps were placed 
above the soil surface and a 5-mph wind was simulated by 
drawing air across the soil surface. The air temperature was 
maintained at 60 F. Emergence of sugar beet, bean and 
corn seedlings was observed after the soil was compacted at 
the surface or at the seed level. 

Under the conditions employed in this laboratory study, 
pressures in excess of ¥ psi applied at the surface usually 
suppressed emergence of seedlings. Pressures of 5 and 10 
psi applied at seed level, however, improved emergence. 
These results indicate that planters should be designed to 
apply the higher pressures to the soil at seed level, but 
should place relatively loose soil above the seed. 
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Minimum Tillage for Corn: 
lts Effect on Infiltration and Erosion 


L. D. Meyer and J. V. Mannering 


Member ASAE 


INIMUM tillage has recently gained popularity as 

a farming practice. Acceptance of this reduced 

tillage practice has been largely based on decreased 
cost of operation, although various other desirable features 
have been advanced. One of the claimed advantages, soil 
and water conservation, has been based more upon observa- 
tion and an examination of the resulting physical conditions 
than on controlled field research. To obtain research in- 
formation on the soil and water conservation characteristics 
of minimum tillage, a five-year study was initiated near 
Lafayette, Ind., in 1959. Plots with conventional tillage 
and various types cf minimum tillage were established for 
study with simulated storms produced by the rainulator, a 
field-plot rainfall simulator (8, 9)*. Subsequent cultiva- 
tions as compared to no cultivation were also included in the 
study. This paper reports the results for the initial year of 
this research. 


BACKGROUND 


Various methods of minimum tillage for row crops have 
been proposed. Each is based upon one or more particular 


Paper presented at the Annual Meeting of the American So- 
ciety of Agricultural Engineers in Columbus, Ohio, June 1960, on 
a program arranged by the Soil and Water Division, as a contribu- 
tion from the Soil and Water Conservation Research Division 
(ARS), USDA, in cooperation with the Purdue Agricultural Ex- 
periment Station, Journal Series Paper No. 1607. 

The authors —L. D. Meyer and J. V. MANNERING — are, re- 
spectively, agricultural engineer and soil scientist, USDA, Lafayette, 
Ind. 


*Numbers in parentheses refer to the appended references. 


Fig. 1 


The practice of minimum tillage and subsequent cultiva- 
vations are scrutinized in terms of soil and water losses 


advantages such as less cost for adapting equipment, fewer 
trips across the field, and a better resulting seedbed (3). A 
study of soil and water losses from runoff plots with con- 
ventional and plow-plant tillage was reported by Free (6). 
However, conclusive results were not obtained due to lack 
of sufficient and properly timed rainstorms. Free stressed 
the need for studies with simulated rainfall to obtain the 
desired comparisons. A progress report by Harrold (7) 
shows very favorable soil and water conservation results for 
plow-plant tillage as compared to conventional tillage. The 
treatments were on different watersheds of variable condi- 
tions each year, and the study has not been conducted for 
sufficient time to obtain conclusive results. Unpublished re- 
sults at the LaCrosse, Wis., soil conservation experiment sta- 
tion, obtained through private correspondence, show greatly 
reduced runoff and erosion from wheel-track planting. 


Various investigators have studied the influence of soil 
surface conditions on infiltration. Neal (11) and Borst and 
Woodburn (2) found that infiltration was greatly increased 
and soil loss was reduced by cultivation of a crusted soil sur- 
face. Duley (4) reported an increase in infiltration rate 
from 0.25 to 1.6 iph (inches per hour) resulting from the 
removal of 0.3 in. of crusted surface soil. Musgrave and 
Free (10) found that soil porosity was the dominant factor 
affecting infiltration. They reported that the increased pore 
space of the soil surface resulting from cultivation increased 
the infiltration greatly and that this effect decreased rapidly 
with continuing rainfall. These studies indicate that in- 
creased infiltration results from soils which are in a loose 
condition and are free from surface crusts. 


Minimum tillage equipment: (Left) plow-plant without smoothing; (right) wheel-track planting 
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PROCEDURE 

The six tillage treatments which were selected for com- 

parison are: 
(a) Conventional (plow, two diskings with trailing 

harrow, plant); two cultivations 
Plow-plant without smoothing; no cultivation 
Plow-plant with smoothing; no cultivation 
Plow-plant with smoothing; two cultivations 
Plow without smoothing, wheel-track planting; no 
cultivation 
Plow without smoothing, wheel-track planting; two 
cultivations. 


(b) 
(¢) 
(d) 
(e) 


(f) 


The equipment used for applying the minimum-tillage 
treatments is shown in Fig. 1. A harrow behind the plow was 
used as the smoothing tool for treatments (c) and (d). Run- 
off plots were located on a Russell silt loam soil with 44 to 
5 percent slope and moderate erosion. This is a highly pro- 
ductive grey-brown podzolic soil with a tendency to crust 
when unprotected by vegetation. The plot area was cov- 
ered by a vigorous growth of second-year alfalfa and orchard 
grass prior to tillage. Two replications of the six treatments 
were applied in a randomized block design. Tillage was 
performed and corn rows were planted parallel to the slope. 
Each plot was 35 ft long and 10 ft (3 corn rows) wide with 
7-ft borders between plots. The conventional plots were 
plowed in early May. They were planted and all other 
treatments were applied the last week in May. 

A series of rainulator runs were made during each of 
three cropping periods: (a) shortly after planting, (>) after 
the first cultivation, and (c) after harvest. Each series of 
runs consisted of a 60-min “dry” run at the existing soil 
moisture condition, a 30-min “‘wet’’ run the next day, and 
a 30-min “very wet’ run beginning 15 min after the end 
of the wet run. The intensity of application for all runs was 
approximately 2.6 iph. All six treatments of a replication 
were studied within a few hours by running the first three 
treatments simultaneously, moving a few rainulator com- 
ponents, and then running the other three treatments. 
Natural rainfall at the plot site was very low throughout 
the summer. 


EXPERIMENTAL DATA 
No evidence of important differences between the vari- 
ous minimum tillage methods was found in this initial year 
of study. However, important differences were found be- 
tween the conventional and minimum tillage treatments and 
between the cultivated and uncultivated treatments. There- 
fore, the five minimum tillage treatments were combined 


Fig. 2 Representative plots prior to first 

series of rainulator runs: (Left) minimum 

tillage (plow-plant); (right) conventional 
tillage 
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into groups of similar conditions for comparison with the 
conventional tillage treatment in this report. Prior to culti- 
vation, the groups are: (a) conventional tillage (1 treat- 
ment) and (4) minimum tillage (5 treatments). Following 
the first cultivation, the groups are: (a) conventional tillage, 
cultivated (1 treatment), (4) minimum tillage, cultivated (2 
treatments), and (c) minimum tillage, uncultivated (3 treat- 
ments). All reported values are averages for the treat- 
ments involved. 

The runoff and soil losses from each rainulator run were 
adjusted from the actual application intensity of each in- 
dividual plot to an intensity of 2.60 iph. The adjustments 
were based on the assumptions that the infiltration rate was 
not affected by the slight difference between the actual and 
adjusted application intensity and that the actual and ad- 
justed soil losses were similarly proportional to their respec- 
tive erosion indices (15). Infiltration curves are not in- 
cluded. However, the total amount of infiltration during 
each run and rate at the end of each run are reported. Sig- 
nificance levels of 1 and 5 percent (5) for differences be- 
tween treatment means are also reported. 

The data from each series of runs of the described study 
are reported separately. Some of the more important re- 
search information obtained during each series is also dis- 
cussed in conjunction with the pertinent data. 


Series A (Shortly after planting) 

The first series of rainulator runs was conducted two to 
three weeks after planting. The corn plants were less than 
one foot tall. The soil surface was dry and somewhat crusted 
from a rain at planting, and the soil profile was of medium 
to high moisture content. Represen:ative plots are shown 
in Fig. 2. 

The total amount of infiltration, average infiltration rate 
during the last five minutes, and soil loss for each run are 
given in Table 1. The amount and rate of infiltration were 
much higher for the minimum tillage treatments than for the 
conventional treatment during all runs. This is attributed 
to the less compact, more rough, and more open condition 
of the relatively undisturbed furrow slices of the minimum 
tillage treatments. Of the 5.2 in. applied during the three 
runs, infiltration totaled 2.2 in. for the conventional treat- 
ment and 3.3 in. for the minimum tillage treatments. There- 
fore, runoff was 3.0 and 1.9 in., respectively. 

The soil loss from the conventional treatment during 
the series A runs was approximately twice the average soil 
loss from the minimum tillage treatments. All treatments 
followed a uniform meadow, and the runs were made shortly 
after application of the treatments. Therefore, the difference 
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. . . Minimum Tillage for Corn 


TABLE 1. INFILTRATION AND SOIL LOSS SHORTLY AFTER PLANTING 
Series A, June, 1959 


Intensity — 2.60 in. per hr, Plots — 35 x 10 ft, Soil — Russell silt loam, Slope — 44-5 percent 


Soil moisture Level of Level of 
prior to run, Water Total significant Final significant 
0-5 in. depth, applied, infiltration, difference, infiltration rate*, difference, 
Treatment percent by weight in. in. percent in. /hr Soil loss, T/A percent 
Dry run (60 min) 
Conventional tillage 17.6 2.60 1.28 x 1.10 7.58 
ae: a 
Minimum tillage 18.4 2.60 1.95 1.63 3.25 
Wet run (30 min) 
Conventional tillage 26.5 1.30 O5t + .96 4.45 _ 
a! a 
Minimum tillage 24.6 1.30 0.76 1.34 2.42 
Very wet run (30 min) 
Conventional tillage - 1.30 0.44 - 0.86 1.6 _ 
.s _ ae ft 1 
Minimum tillage - 1.30 0.63 1.19 2.98 


*Average rate during last five minutes of application 


in soil loss was largely due to the greater amount and rate 
of runoff from the more compact conventional treatment 
rather than more permanent structural changes of the soil 
due to the different treatments. Total soil loss for the three 
runs was 16.7 tons per acre from conventional tillage and 
8.7 tons per acre from minimum tillage. The relative differ- 
ence of soil loss and infiltration decreased with successive 
runs due to added soil wetting and compaction by the suc- 
cessive simulated storms. 


Series B (After first cultivation) 


Following the first series of rainulator runs, the con- 
ventional treatment and two of the minimum tillage treat- 
ments were cultivated with a sweep-type cultivator. The 
other three treatments were not disturbed. After the culti- 
vation, a second series of runs was made on plots as shown 
in Fig. 3. Corn height was approximately two feet. The 
soil moisture was very similar to the content prior to the 
first series of runs. 

The infiltration and soil loss of the series B runs are 
given in Table 2. Infiltration was greatly increased by the 
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cultivation. This operation eliminated the surface crust 
which had formed from the intense simulated rainstorms. 
The soil surface of the uncultivated treatments was severely 
crusted. The results also show that the infiltration of the 
cultivated minimum tillage treatments was consistently 
greater than the infiltration of the conventional tillage treat- 
ment which included cultivation. Infiltration rates decreased 
more rapidly with successive runs for the cultivated treat- 
ments due to the formation of a crust and the higher soil 
moisture content as compared to the uncultivated treatments 
which already had a severe crust. After the dry run, the 
infiltration rate of the conventional treatment was similar 
to the rate of the uncultivated minimum tillage treatments. 
Total infiltration for the three runs was: Conventional, culti- 
vated, 2.8 in.; minimum tillage, cultivated, 3.4 in., and 
minimum tillage, uncultivated, 2.3 in. Runoff was 2.4, 1.8, 
and 2.9 in., respectively 

Soil loss differences for the treatments during the second 
series of runs were primarily related to runoff differences 
and differences in erodibility between the crusted and culti- 
vated soils. During the dry run, the much lower soil loss 


Fig. 3 Representative plots prior to second 
series of runs: (Left) cultivated; (right) 
uncultivated 
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TABLE 2. 


INFILTRATION AND SOIL LOSS AFTER FIRST CULTIVATION 


Series B, June, 1959 
Intensity — 2.60 in. per hr, Plots — 35 x 10 ft, Soil — Russell silt loam, Slope — 414-5 percent 


Soil moisture 


prior to run, Water 
0-5 in. depth, applied, 
Treatment percent by weight in. 
Dry run (60 min) 
Conventional tillage, cultivated 17.6 2.60 
Minimum tillage, cultivated 19.5 2.60 
Minimum tillage, uncultivated 16.9 2.60 
Wet run (30 min) 
Conventional tillage, cultivated 25.1 1.30 
Minimum tillage, cultivated 25.7 1.30 
Minimum tillage, uncultivated 23.7 1.30 
Very wet run (30 min) 
Conventional tillage, cultivated - 1.30 
Minimum tillage, cultivated -- 1.30 
Minimum tillage, uncultivated _ 1.30 


Level of Level of 
Total significant Final significant 
infiltration, difference, infiltration rate*, difference, 
in. percent in./hr Soil loss, T/A percent 
1.91 i 1.36 2.44 “= = 
tS | 
237 1 1.61 1.41 5 
r | eRe 
1.28 0.99 _. ee 
0.54 0.88 3.39 
ee: 
0.70 1.21 ao 
tS $5 
0.55 0.90 3.90 
0.39 0.74 4.57 
tS 
0.54 — 1.04 3.02 
0.45 0.80 4.30 


*Average rate during last five minutes of application 


from the cultivated treatments is largely attributed to the 
lower amount and rate of runoff. However, the wet run 
shows possible evidence of higher erodibility for the crusted 
treatments. For all runs, the soil losses from the cultivated 
minimum tillage treatments were consistently less than the 
losses from the cultivated conventional tillage treatment. 
Soil losses from the three runs during series B totaled: Con- 
ventional, cultivated, 10.4 tons per acre; minimum tillage, 
cultivated, 6.6 tons per acre, and minimum tillage, unculti- 
vated, 14.9 tons per acre. 


As during the runs of Series A, relative differences be- 
tween treatments decreased with successive runs, with the 


TABLE 3. 


exception of the relation between the soil loss of the conven- 
tional and cultivated minimum tillage treatments. For these 
treatments, the difference increased with successive runs 
indicating a higher rate of physical deterioration for the soil 
of the conventional treatment. 


Series C (After harvest) 

A third series of runs was made in September following 
harvest. The cornstalks were broken over approximately one 
foot above the soil surface to simulate the condition left by a 
mechanical picker. These runs were made approximately 
four months after planting and 214 months after the second 

(Continued on page 86) 


INFILTRATION AND SOIL LOSS AFTER HARVEST 


Series C, September, 1959 
Intensity — 2.60 in. per hr, Plots — 35 x 10 ft, Soil — Russell silt loam, Slope — 414-5 percent 


Soil moisture 


Level of Level of 
prior to run, Water Total significant Final significant 
0-5 in. depth, applied, infiltration, difference, infiltration rate*, difference, 
Treatment percent by weight in. in. percent in. /hr Soil loss, T/A percent 
Dry run (60 min) 
Conventional tillage, cultivated 8.5 2.60 2.00 1.70 0.83 
Minimum tillage, cultivated 9.0 2.60 2.13 1 1.85 0.52 
tl 
Minimum tillage, uncultivated re 2.60 1.44 1.23 0.68 
Wet run (30 min) 2 
Conventional tillage, cultivated 21.8 1.30 0.79 4:32 0.67 
tl 
— 
Minimum tillage, cultivated 21.0 1.30 0.90 1.62 0.38 1 
b1 
Minimum tillage, uncultivated 18.7 1.30 0.72 1.23 0.30 
Very wet run (30 min) 
Conventional tillage, cultivated _ 1.30 0.62 1.14 0.75 
ts \y 
Minimum tillage, cultivated _ 1.30 0.79 1.46 0.36 1 
ts \y 
Minimum tillage, uncultivated _ 1.30 0.65 1.18 0.23 


*Average rate during last five minutes of application 
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HE purpose of this paper is to present the funda- 
mental engineering considerations involved in an 
analysis of the critical unit operations of heat and 

mass transfer in controlled atmosphere (CA) storage 

process design. In most cases, these unit operations can 

“make” or “break”’ the process. 

A unit operation is defined as ‘the method by which an 
intentional or controllable change of form or place of a 
food material or ingredient is effected’ (1)*. A unit process 
“is the result of an intentional or controllable change of 
phase or composition of a food material or an ingredient” 
(2). “Food material or ingredient’’ in the above definitions 
refers to food for human consumption. However, in keep- 
ing with the broad base of agricultural process engineering, 
the term will also be used in reference to feed for animal 
consumption. 

The unit operations involved in the various CA processes 
with which this paper is concerned, if plotted on a simpli- 
fied operation process chart, would appear as in Fig. 1, from 
which it can be seen that there are three unit operations 
involved in CA processes: (a) heat transfer, (4) mass trans- 
fer of gases, and (c) materials handling. 

Because the unit operation of materials handling affects 
only total operational efficiency and does not fall in the 
category of being critical to the process, it is not discussed 
in this paper. However, heat transfer and mass transfer 
aspects of CA processes are discussed since their application 
to several commodities: apples (3), eggs (4), pork and 
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Fig. 1 (Left) CA operation 
process charted with respect 
to the product and the three 
unit operations involved 


Fig. 2 (Right) The CA process 
in terms of transient and 
steady-state periods. Process 
conditions for storage of Mc- 
intosh apples illustrated 


bacon (5), beef (6), pears (7), nuts (8), and high mois- 
ture corn (9) have been investigated. 

As with a great many other approaches to engineering 
design, the above-named unit operations and the equipment 
used in these operations are usually designed on the basis 
of steady-state conditions. However, because of the time 
clement and the perishable nature of the commodities in- 
volved, particular attention must be directed to these unit 
operations in terms of the transient-state conditions involved. 
An example of the importance of these transient-state con- 
ditions is had in the law that was recently passed by New 
York state (10) which places a time limit of 20 days for 
apples to pass from the initial oxygen level of approximately 
21 to 5 percent, if they are to be sold on the market under 
the label of controlled-atmosphere apples. 

Generally speaking, the CA process can be visualized 
(Fig. 2) as consisting of transient-state and steady-state 
periods in terms of the time variable and the driving forces 
involved, whether the individual operation is heat transfer 
or mass transfer. Of particular importance to the design of 
certain structures and equipment is the transient-state period 
since the driving forces, whether they be temperature 
gradients or mass concentration gradients, determine the 
maximum capacity and size of equipment for a particular 
installation. 

In determining size and capacity of equipment, it should 
be noted that the rate of mass or energy transfer usually 
does not have to be known with a greater accuracy than 
+10 percent. Quite often it is necessary to deal with rates 
that cannot be predicted more accurately than +25 percent. 
It should be further recognized, if the limits of accuracy are 
known, then adequate allowance in the form of safety 
factors in the size of equipment or capacity of equipment 
can be made in order to be sure that the predicted perform- 
ance of the process will be obtained. This does not mean 
that one should not be interested in or desire precise in- 
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formation. It is important to have as reliable a basis as 
possible for process-design and process-performance calcula- 
tions. Perhaps one of the chief reasons for the wide allow- 
ance in predicting capacity rates is that rarely is process 
equipment operated at exactly the capacity for which it was 
designed. Calculation of rates of transfer of mass and 
energy has not been developed to the same high degree of 
accuracy as the material balance, energy balance, and static 
equilibrium relations. 

From elementary physics we have the relationship /=E/R, 
that is, the rate of flow of electricity is directly proportional 
to the electromotive force and inversely proportional to the 
resistance. This is a specific application of the general law 
that the rate at which a state of static equilibrium is ap- 
proached at any instant is directly proportional to the driv- 
ing force and inversely proportional to the resistance or 

ge ie eS Sn ee 
where QO =quantity of mass or energy transferred 
©=time corresponding to Q 
C=a constant 
AF =difference in driving forces 
R’=resistance to the transfer 

Equation [1] is applicable directly to the flow of elec- 
tricity, but it can be extended to process engineering where 
mass transfer and energy transfer may be assumed to be 
through an area perpendicular to the direction of transfer. 
Then the rate of transfer is directly proportional to the area 
through which the transfer is being made and directly pro- 
portional to the driving force. 

dQ/d@=C AFA/R. . . aro}: 
where A=area perpendicular to the dinectinns of transfer 
R=resistance to transfer per unit area. 
Equation [2] is generally applicable to engineering processes 
although it may be difficult in some cases to determine the 
actual area. 

In terms of equation {2}, the unit operations of heat 

and mass transfer will be discussed. 


Heat Transfer 

In the majority of cases, the predominating natural en- 
vironmental conditions will determine what particular efforts 
must be made to maintain design temperatures. In some 
processes, as in the storage of high moisture corn, natural 
environmental conditions are such that temperatures fall be- 
low the critical point for rapid product deterioration and no 
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special effort is made to create low temperatures. However, 
the cases where the natural environmental conditions are 
such that a successful process can be had are quite limited 
and in most instances artificial cooling must be employed. 
The required capacity of cooling systems is affected by a 
wide range of factors. Among them are: the heat transmis- 
sion from the ambient to the process through the equipment 
or structure involved; the sensible heat that must be removed 
initially from the product while it is being cooled; the rate 
at which heat can be removed from the product as it is 
stacked in the storage, or the thermal diffusion of the stack; 
the rate of initial cooling, and the variation in the total 
cooling load with time. 

In particular, the factor of the variation in cooling load 
with time may prove to be of considerable economic sig- 
nificance. From the theoretical standpoint, if the various 
heat loads on a 10,000 box refrigerated apple storage dur- 
ing the initial loading are totaled, it is found that the heat 
of transmission, the sensible heat, and the respiration heat 
total approximately 158,000 Btu per hour (11). If these 
general loads on the storage are totaled for the holding 
period, the load comes to approximately 16,590 Btu per 
hour, roughly one-tenth of the initial load. These calcula- 
tions are further substantiated by Fig. 3 which shows (a) 
the variation in cooling load in terms of degree days and 
(b) the percent of time that a thermostat in a 10,000-box 
CA room was calling for refrigeration during the months 
of October through February. Also plotted on this par- 
ticular chart for comparative purposes is a control room 
in which the evaporator blower was operating 100 percent 
of the time. This graph not only shows the wide variation 
in heat transfer requirements on a refrigerated fruit storage, 
but also the effect of programming blower operation with 
a thermostat. Approximately 24 percent reduction in time 
when the thermostat was calling for refrigeration can be 
achieved by recognizing this variation in heat transfer re- 
quirements. If one projects the economic aspects of this 
saving, it can be shown that a 7 percent reduction in electric 
costs can be achieved through the application of this par- 
ticular specification. 

Further benefits of this type of controlled blower opera- 
tion may be realized in considering some of the mass trans- 
fer aspects of this type of storage. 


Mass Transfer 


In the case of controlled-atmosphere storage for apples 
and eggs, the creation of an artificial atmosphere is achieved 


Fig. 3 (Left) Cooling load varia- 20 
tion on a monthly basis for a 
10,000-box CA apple storage 
and thermostat demand pattern 
with and without 100 percent 
blower operation. 
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Fig. 4 (Right) Effect of internal 
atmosphere flow on gross mass 
transfer through the gas seal of 
a 16,000 box CA apple storage. 
Periods a and b indicate exces- 
sive infiltration under high in- 
ternal flow. Periods a’ and b’ 
indicate reduction in infiltration 
@) under low internal flow 
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. . . CA Storage 


biologically; that is, the necessary concentrations of the vari- 
ous gases in the atmosphere are permitted to build up to 
the desired level as a result of metabolic changes occurring 
in the product. 

In some of the other controlled-atmosphere processes, 
such as the preservation of high moisture content alfalfa 
for pharmaceutical purposes and the ripening of bananas, 
the desired atmosphere is created artificially by the injection 
of appropriate gases. The rate of mass transfer of the atmos- 
phere through the gas seal in the room is critical in the 
case of the biologically achieved atmosphere, since the rate 
of production of gases is accompanied by a corresponding 
deterioration in the product. In the case of the artificially 
created atmosphere, there is only an economical limit to the 
rate at which leakage of the atmosphere through the room 
can be permitted. In some cases it is possible to use a com- 
bination of both the artificial method and the biological 
method of achieving the desired atmosphere. It should be 
recognized that several of the commodities which we have 
referred to, in order to maintain desired product quality, 
must be stored as living plant tissue. 

The single variable of greatest importance affecting the 
driving forces, as far as mass transfer is concerned, out of 
the product into the atmosphere, is the temperature-gradient 
effect. There are some minor variables, such as variety 
and state of maturity, but the temperature effect is the dom- 
inating and controlling variable. In general, the higher the 
temperature that is maintained, the more rapidly can the 
atmosphere be achieved when using the biological method 
of creating the atmopshere. However, at higher tempera- 
tures the quality of the product deteriorates rapidly, so 
that in most cases, the temperature is lowered to near the 
freezing point and the rate of leakage of the atmosphere 
from the storage is controlled to such a point that the neces- 
sary atmosphere will be created in the shortest possible 
time. The rate of transfer of the atmosphere from the 
inside of the storage to the outside must be controlled to 
such a point that certain of the gases will increase in con- 
centration to the desired level. The permeability and the 
wall surface area exposed is a determining factor in this 
rate of leakage. However, certain other variables enter, 
such as the flow of the atmosphere inside the room (12). 
In Fig. 4, the effect of internal movement of the atmosphere 
is illustrated. This ties in with the factor mentioned under 


heat transfer, of programming evaporator blower operation 
by means of a thermostat. This practice of programming 
blower operation not only cuts down on the internal heat 
load generated by equipment in the storage but also on the 
rate of mass transfer of the atmosphere in the storage to 
the outside. Exfiltration and infiltration may be minimized 
through the use, on certain CA processes, of breather bags 
(13) to compensate for pressure fluctuation due to tempera- 
ture variations. In certain other processes, such as the storage 
of high moisture corn as reported by Isaacs (9), the zero 
pressure venting system can be used. 

However, of all the factors mentioned, the one which 
is of greatest significance is the factor of time involved in 
order to achieve the necessary mass transfer. This is im- 
portant because the rate of product deterioration is also a 
function of time, and the size and capacity of equipment is 
determined by the time permitted to perform its various 
functions. Because of the great significance of the time 
element in respect to mass transfer and heat transfer in 
the design of controlled-atmosphere storage processes, spe- 
cial consideration is given here to the transient state condi- 
tions. This is a projection of the work of Pflug and Dewey 
(14) in their consideration of the theoretical relationship 
of the variables affecting the operation of a CA storage. 
The above work was a valuable contribution toward the 
understanding of CA processes under steady-state conditions. 
However, since it is not the steady-state conditions which 
determine the critical capacities in mass transfer and heat 
transfer equipment, it is important to evaluate the variables 
under transient-state conditions. 

The actual path of the variables under transient-state 
conditions, whether dealing with heat or mass transfer, can 
be defined through the use of the calculus (15) since rates 
of change are being defined in terms of a time variable. 
While this actual path is of considerable academic interest, 
it is not of great significance to the CA process equipment 
designer since equipment must perform satisfactorily under 
the maximum load conditions and especially in the case of 
mass transfer equipment, capacity variations do not yield 
significant economic advantages. Therefore, from the de- 
signer’s standpoint, it is primarily the initial maximum 
increment of the load which must be used to design the 
capacity of the equipment or structure. If the equipment 
is not capable of handling this initial maximum increment, 
it is of little use since the next smallest increment of load 
will not be reached and the processes will fail. 


(Continued on page 88) 
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Drainage System Endurance 


in Organic Soils 


A seven-year study of a drainage system in organic soils provides valuable 
information on durability and stability of underdrains and surface subsidence 


versity muck experiment farm near East Lansing was 
constructed in the early 1940s. The total area drained 
was approximately 50 acres. A 12-in. vitrified shale main 
discharges into a reservoir ditch. A propeller-type drainage 
pump lifts the water from the reservoir ditch to a gravity 
outlet. Six-inch vitrified shale laterals were installed to 
provide for profile drainage and subirrigation by means of 
water-level control. 
Plans were made for the expansion of the cultivated 
area in 1951. This provided an opportunity for a drainage 
research study which was started in 1952. 


"Te tile drainage system on the Michigan State Uni- 


Materials and Methods 

The soil in the newly developed area was classified as 
Houghton muck. The soil profile consists of a surface layer 
of 6 to 8in. of finely divided black muck, a subsurface 
layer from approximately 8 to 36 in. of sedge peat contain- 
ing some tamarack roots and other woody material, then a 
layer below 36 in. of coarse fibrous material which showed 
only slight decomposition. The depth of the organic soil 
varies from 8 to 15 ft. The area is well-protected by vege- 
tative windbreaks. For this reason, the soil loss by wind 
erosion is negligible. 

In June 1952 the main was extended 80 ft and four 
laterals were installed at the upper end of the main to deter- 
mine the stability of tile laterals in organic soils, the dura- 
bility of concrete tile, perforated galvanized steel pipe, and 
perforated fiber pipe, and to collect data on the subsidence 
of the soil surface following underdrainage (Fig. 1). The 
tile were placed in peaty material at depths of 4.0 to 4.5 ft. 
The laterals were spaced 60 ft apart and each lateral was 
about 750 ft long. Vitrified shale draintile 6 in. in diameter 
and 2 ft in length were used with the exception of the dura- 
bility experimental sections which were located at the up- 
grade ends of each of the laterals (Fig. 1). Concrete drain- 
tile, 6 in. in diameter and 1 ft in length from two manu- 
facturers were placed at the upper end of lateral No. 1. 
Concrete draintile 6 in. in diameter and 1 and 2 ft in length 
from two additional manufacturers were placed at the upper 
end of lateral No. 2. Approximately 100 ft of concrete tile 
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from each manufacturer were installed. Thirty-two feet of 
6-in. perforated galvanized pipe was installed at the upper 
end of lateral No. 3. Twenty-four feet of 4-in. perforated 
bituminous fiber pipe was installed at the upper end of 
lateral No. 4. 

Varying thicknesses of dry marsh hay blinding material 
were placed over selected sections of the laterals. Marsh 
hay was used as a blinding material because it has been 
found by experience that there is less deterioration in this 
type of material than in ordinary straw or tame hay. The 
elevations of the top of the tile at 20-ft intervals were deter- 
mined and recorded when the laterals were installed. The 
elevation of the top of the tile lines are redetermined an- 
nually at the same 20-ft locations by use of accurate level- 
ing equipment and tile probes. Soil surface elevations are 
obtained yearly at 100-ft intervals and at an offset of 10 ft 
to the north of each lateral. 

The concrete tile were obtained from four manufacturers 
because of a difference in their curing processes. All of the 
concrete tile were manufactured on packer-head machines. 
Manufacturer No. 1 used water curing. Manufacturer No. 
2 used low-pressure steam curing. Manufacturer No. 3 used 
low-pressure steam curing and manufacturer No. 4 used air- 
curing methods. A very good job of packing was accom- 
plished by manufacturer No. 4 with an automatic packer- 
head machine. Approximately 105 ft of concrete tile were de- 
livered by each manufacturer except No. 3 so that a standard 
test sample of five one-foot lengths could be selected. Manu- 
facturer No. 3 delivered approximately 100 ft of two-foot 
lengths and 10 ft of one-foot lengths for test sampling. A 
standard sample of five sections of tile was selected for test 
purposes from each manufacturer's tile. These were tested 
for strength and absorption according to ASTM specifica- 
tions C4-50T. Six-inch vitrified-shale draintile in two-foot 
lengths were selected as the basic material in this study for 
stability measurements. Research and experience have shown 
that organic soil acids have no effect on high quality clay 
draintile*. 

According to initial plans made in 1952, a four-year 
interval detailed examination of materials was made on No- 
vember 8, 1956. Two feet of concrete tile were removed at 
three stations for each of the four concrete tile manufac- 
turers represented. Tile were photographed prior to being 
tested, according to ASTM C4-55 specifications for strength 
and absorption. The perforated steel and fiber pipe was 
examined for evidence of deterioration. The thickness of 
marsh hay used for blinding was examined to determine the 
amount of decomposition. Accumulation of sediment in 
the tile at each test location was noted. Six additional feet 


*Clay tile are made of surface clay, shale, fire clay or mixtures 
thereof. 
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Fig. 1 Location of tile main, laterals and durability test sections 


of tile from manufacturer No. 4 were removed in November 
1958. They were visually examined, photographed and 
retained for testing with the samples to be removed in 1960. 

A control box was placed in the 12-in. main in 1957 
to control the water level in this newly developed area. 


Results 

The soil surface and top of tile elevations for lateral No. 
4 are shown for the years 1952, 1953, 1956 and 1959 in 
Figs. 2 and 3. Fig. 2 shows a surface subsidence of about 
0.4 to 1.0 ft for the first 580 ft of the line during the first 
year following construction. A lesser amount of subsidence 
is shown in the following years. The area from station 
5+80 to 7+50 on all laterals remained in bluegrass sod 
until the spring of 1956. The subsidence on this area was 
about 0.6 ft during the first two years following drainage 
and an additional 0.1 to 0.2 ft from November, 1955, to 
November, 1956. The elevations taken on the top of the 
tile show a subsidence of about 0.3 ft the first year follow- 
ing installations with only minor elevation changes in the 
following years (Fig. 3). The apparent greater depth from 


mL ELLELLLOULL LLL ee PET 
SEER eo 
Ht NS suuseeeeee wHaeK se 
HA Bircitceccecscsses 
YI] 
: 


seeeece 
Segecececscsuesessesecenscss 


Cot H 
ae 28 
ae am 
iseeeeea! a 
t 28 i. rs 
sear os } o 
2 Coe oe ] a 
é Peer ttt Sepaseseess < 
© woo ++ tt ] w 
> +44 tp +e ) ty Pd 
we SSHSSSSSee seat a oa 
PS 5S Bs mas 4 
jeusscouscssr .sceusssecussc 
bt tea (MAGSRR GT ‘ 
Foret J-pop  t +t 
tt tt tt tin. “oo sene 
b+++ tet Coot _- a 
Se eee' SSS Seeeeeeeeags 
99 5} t if I 
{ 
+ 


ttt ttt tt ttt 


+ 
i ++it itr eeeet . Ho 
f eeueseesscsses oe os 
f+ tt ty i i j if tet +t rete t+ se as 
i Cl 


2 
0+00 1*00 2¢00 300 4+00 500 6+00 700 8+00 
STATIONS (TOP OF GROUND) 
LATERAL NO 4, M.S.U MUCK FARM 


Fig. 2 Soil surface elevations for lateral No. 4 in 1952, 
1953, 1956 and 1959 
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station 7+20 to the end of lateral No. 4 results from the 
use of 4-in. diameter fiber pipe and 4-in. tile. The remainder 
of the lateral had 6-in. diameter vitrified shale tile. 

The tile elevations for the first 540 ft of lateral No. 4 
taken in 1956 appear to be above those in previous years. 
About 6.25 in. of rainfall in 35 days preceding the meas- 
urement of elevation on August 28 may have caused some 
swelling of the muck soil. The August 28 elevation of a 
temporary bench mark on a Chinese elm tree located in the 
northwest corner of the area was 0.05 ft above the elevation 
taken on November 8 when the balance of the elevations on 
top of the laterals were taken. Every time a level survey 
is made, the elevation of the temporary bench mark is rede- 
termined with reference to the elevation of the permanent 
bench mark. 

With the exception of the original elevations during 
installation in June, 1952, and those taken on August 28, 
1956, all levels were run on or about November 8 of each 
year. 

The tile from manufacturer No. 1 on the original test 
showed 1237 Ib strength tests with an absorption of 7.0 


STATIONS (TOP OF TILE) 
LATERAL NO. 4, MS.U. MUCK FARM 


Fig. 3 Top of tile elevations for lateral No. 4 in 1952, 1953, 1956 


and 1959 
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Fig. 4 Acid-etched tile removed from station 6+53 on lateral 
No. 2 in 1958. Etching was more pronounced on the sides than 
on the top and bottom 


Fig. 5 Replacement shale tile in place and hay blinding material 
in excellent condition after four years 


Fig. 6 Test sections removed show no sediment in hay blinded 
lateral 
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percent. After four years, six individual tile were tested 
and the strength was 1021 Ib per lineal foot with an absorp- 
tion of 9.0 percent. During four years both the strength 
and absorption of this manufacturer's tile dropped from 
extra quality to standard quality. 

Original tests of manufacturer No. 2 showed 1125 Ib 
strength and 7.0 percent absorption. After four years, and 
based on six samples of tile, the strength showed 1279 lb 
per lineal foot with an absorption of 8.7 percent. In this 
case, the strength remained as extra quality and the absorp- 
tion changed from extra quality to standard quality. 

Tile from manufacturer No. 3 on the original tests 
showed a strength of 1062 lb per lineal foot and an absorp- 
tion of 6.5 percent. After four years, the strength on the 
six individual tile samples averaged 1698 lb per lineal foot 
with an absorption of 7.6 percent. The original strength test 
showed standard quality, but during four years there was 
an apparent strength increase which made the test show 
extra quality. The absorption after four years remained in 
the extra-quality classification. The inconsistency in the two 
strength tests is believed to have resulted from the selection 
of the original test samples. This manufacturer furnished 
two-foot lengths of tile and was asked to furnish about 
ten tile in one-foot lengths for testing purposes on the orig- 
inal test procedure. It is believed that the original one-foot 
lengths of tile supplied for testing were not representative of 
the special two-foot lengths of tile which were placed in 
the organic soil. 

The original samples of tile tested for manufacturer No. 
4 showed a strength of 1000 lb per lineal foot and an ab- 
sorption of 8.3 percent, which placed these tile in the stand- 
ard quality classification. After four years the strength of 
the six individual tile tested was 732 lb per lineal foot with 
an absorption of 10.5 percent. These tile no longer met the 
standard quality specifications. Six tile from this manu- 
facturer were removed in 1958 and visually examined (Fig. 
4). More acid etching was noted in 1958 than in 1956. 

An examination of the concrete tile before testing after 
they had been in the organic soil for four years showed that 
most of the etching and pitting was on the sides of the tile 
with little, if any, on the top and bottom quarters. Many 
specimens showed considerable etching on the sidewalls but 
no etching on the bottom quarter of the tile. The pH of 
the soil at tile depth in the experimental area ranged from 
6.4 to 6.6. This range is classified as slightly acid. 

The perforated steel and fiber pipe appear to be func- 
tioning satisfactorily after being in the organic soil for four 
years. A considerable amount of rusting was noted on the 
galvanized steel pipe. Internal diameter measurements were 
taken of the bituminous fiber pipe and these showed a 
slight flattening of the pipe since the horizontal dimension 
was 0.1 in. greater than the vertical dimension. 

The marsh hay used for blinding during the original in- 
stallation was in excellent condition after four years (Fig. 
5). At many of the test locations, it retained its original 
greenish color. In the section where depths of 18 to 24 in. 
of loose hay were placed over the tile during installation, 
an excessive amount of hay still remained in the trench. It 
showed no evidence of deterioration. Where an average 
depth of 6 in. of marsh hay was used for blinding, it was 
noted that 1 to 2 in. of compressed hay material remained 
over the tile on the lateral lines. The marsh hay blinding 

(Continued on page 85) 
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Fe wea res 


ITHIN the past ten years the importance of the 
farm crop drier has risen from obscurity to sig- 
nificance. Farmers now recognize artificial drying 

as economically beneficial in reducing harvesting losses and 

harvesting time, and in retaining the quality of the har- 
vested crop. 

Conventional heated-air, farm crop driers use a fan to 
produce air flow and a fuel burner to add heat to the air 
flow. With the growing demands for increased drying ca- 
pacity, internal-combustion engines are being used to power 
the fan instead of electric motors formerly used, since there 
is limited electric service available on most farms. In many 
cases, the farm tractor is used as the fan power unit. 

A more suitable drier design would be a single mecha- 
nism which would burn the required quantities of fuel 


Paper presented at the Winter Meeting of the American So- 
ciety of Agricultural Engineers at Chicago, Ill., December 1959, 
on a program arranged by the Power and Machinery Division. 
Approved as Journal Paper No. J-3718 of the Iowa Agricultural 
and Home Economics Experiment Station, Project No. 1331. 

The author —DoNNELL R. HUNT — is associate professor of 
agricultural engineering, Iowa State University, Ames. 
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Gas Turbine Crop Drier 


High waste heat output of gas turbine engines suggests their use as crop-drier power units 
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and simultaneously extract enough mechanical energy to 
cause appropriate air flow. An energy analysis of present- 
day heated-air driers indicates that less than 2 percent of 
the total energy output is in the form of air flow while the 
remaining 98 percent is sensible heat. This unique propor- 
tion of mechanical and thermal energy implies the possi- 
bility of a special power unit, significantly different from 
any other in the agricultural field. 

As a class, gas turbine engines have a high waste heat 
output and logically can be considered as crop-drier power 
units. While it is feasible to gear the fan to the gas turbine, 
a simpler design would result if an induction action is used 
for air flow. The gas turbine then becomes only a high 
velocity hot gas producer or gasifier. 

This paper reports the investigation (1)* into the con- 
cept illustrated in Fig. 1, that of a gas turbine and air induc- 
tor used for crop drying. The primary fluid flow is created 
by the turbine and is introduced into the throat of the mix- 
ing tube by a converging nozzle. Secondary flow occurs as 
a result of a pressure drop created at section 1 (Fig. 1) by 
the primary fluid entraining the surrounding fluid and 
carrying it down the mixing tube. A pressure rise due to the 


*Numbers in parenth:ses refer to the appended references. 


SECTION 2 = Fig. 1 (Left) Diagram of gas turbine-air 
I conductor crop drier ° 
cin 
| 
w Ts, | 
Se Ns, ! 
= Ps, | 
i 3 \V2 Fig. 2 (Bottom left) Nozzle velocity require- 
ac 2 wl y [P2 ments ys. inlet static pressures for four 
w = PRIMARY FLOWS> P, MIXING TUBE it weight rate of flow ratios 
ta ' 
S > | tNoucTor Te, : 
9 NOZZLE 


Fig. 3 (Bottom center) Nozzle velocity re- 
| quirements vs. inlet pressures for two 
\ weight rate of flow ratios 
| 
| 


Fig. 4 (Bottom right) Nozzle velocity re- 
quirements vs. exhaust velocities for four 
\ exhaust static pressures 
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ANALYSIS OF GAS TURBINE PERFORMANCE 


With respect to the inductor action the 
followimg assumptions were made: 

The working fluid obeys the perfect gas 
laws 

Conduit friction is negligible 

All processes are adiabatic 

Complete mixing of primary and second- 
ary streams occur within the mixing 
tube 


Section 1 (Fig. 1) is assumed to be an 
iso-pressure plane. 


The following symbols and units were 
used: 

V =velocity, feet per second 

P=absolute pressure, pounds per square 

foot 

T=absolute temperature, degrees 

Rankine 

R= specific gas constant, feet per 

degree Rankine 

w=specific weight of fluid, pounds per 

cubic foot 

W =weight rate of flow, pounds per 

second 

U=internal energy, Btu per pound 

H=enthalpy, Btu per pound 

C,= specific heat for constant pressure, 

Btu per pound — degree Rankine 

C,=specific heat for constant volume, 

Btu per pound — degree Rankine 
g=acceleration of gravity, fps? 
J =heat equivalent of work, foot-pounds 
per Btu 
k=ratio of specific heat constants 

A=area, square feet 

M=mass rate of flow, pounds—second 

per foot 

E=total energy, Btu per pound 

Subscripts 1 and 2 refer to conditions at 
section 1 and 2. Subscripts p, s, and o 
refer to primary, secondary and atmospheric 
fluid flows respectively. 

The following three general equations 
are applicable to flow through the inductor: 
Continuity equation— 

Cth cs . 
Momentum equation— 

(P2—P,) A2=Ma Vat 
Min Va-Mg Ve. ss s 2 


Energy equation— 
Bat hates. 6 ca ee ss 
The combination of equations [1] and 


[2], the substitution of W2/g for Mz and 
the substitution of W2/we V2 for Ag gives: 


Wy _ g(P2—P,) + 
We weVe (Vpi—Voy) 
Ve—-Var 
Va Y oA + * {4} 


A low ratio of W, to We indicates a 
large, induced secondary flow. Such a low 
ratio results if the pressure rise from section 
1 to section 2 is small; a large velocity dif- 
ference exists between primary and second- 
ary fluid streams and a small velocity differ- 
ence exists between the secondary flow and 
the final flow. These qualifications match 
quite closely a crop drier’s characteristics of 
low static-pressure output, a low atmos- 
pheric-air velocity and low drying-air veloc- 
ities. It would appear that the inductor 
action is quite suitable for crop-drying 
applications. 


Equation [3] can be expressed as: 


P. 
W5 (Unt 1 +52) + 


Wri J 2g] 
Pr a) 
W,(U,+—+ = 
( . Ws J 2g] 


. oy 
W2(u.t5+557). . [5] 


Using the enthalpy concept that dH= 
C, dt and the continuity equation, equation 
[5] was written as follows: 


5 
W. 
2g Jc, (Ts. “ab Tg) + Lae fa 
2g JCy (Ty “Ta? iC va {6] 


Equations [4} and [6] are related to 
each other through the weight rate of flow 
ratio. In addition to velocity and pressure 
relationships indicated by equation [4], 
equation [6] demands a high primary- 
stream temperature and low final and sec- 
ondary-stream temperatures for a low 
W/W, ratio. 


The secondary flow variables may be elim- 
inated by writing an energy equation along 
the secondary stream from atmospheric con- 
ditions to conditions at section 1. Assum- 
ing V, as a negligible quantity, the equation 
for secondary stream velocity at section 1 
becomes: 


Y= Va = 
\/2eT, RE/k—1 [1 —(P,/P,) ®- 
{7] 


Rewriting the secondary stream temper- 
ature-pressure relationship between atmos- 
phere and section 1 gives: 


X=Ta=T, (P;/P,) &-me . . [8} 


For simplicity, V,;2 was set equal to Y? 
and T,, to X. 

Equation [9] combines equations ‘| [4], 
{6], [7], and [8] to describe the inductor 
action in terms of atmospheric conditions, 
tube outlet conditions and turbine delivery 
conditions. 


P2—P) gtwe Vo (V2—-Y) =" 
We Ve (Vya—Y) 


2g it (1——-T, XAITVE—Y* _ 
28 Jt» aT KITV g*—¥* 
WV, 
ki ah ce 


If one assumes standard atmospheric con- 
ditions and various typical drier output 
values for the final conditions, only P;, Tp; 
and Vy; remain as variables. 

Solutions of the equation were obtained 
by assuming numerical values of two of the 
primary flow values and solving for the 
third. Upon plotting portions of the equa- 
tion, two unique and optimum values for 
P, and Vz were discovered. Figs. 2, 3, 4, 
and 5 indicate that at approximate values of 
V2=100fps and Py;=21101b per square 
foot absolute, a minimum value of V5, 
nozzle velocity, is required to produce a 
given drying-air output. Using these two 
minimum values, Fig. 6 was plotted to show 
the required gas turbine performance as to 
temperature and velocity to produce various 
final air flow quantities, temperatures, and 
pressures. The physical size of the gas tur- 
bine is seen to depend upon the final weight 
rate of flow desired. 


conversion of velocity head into static head occurs as the 
combined fluids flow from section 1 to section 2 (Fig. 1). 
An analysis of gas turbine performance is shown in box. 


Power Unit Development 


The gas turbine was shop-produced from a military air- 
craft turbosupercharger shown in Fig. 7. This unit has a 
centrifugal compressor mounted on a common shaft with 
an axial-flow turbine. The lubricant circulating pump was 
adapted to also serve as the fuel pump. 
of the turbine housing was necessary. A stainless-steel com- 


bustion chamber, burners, an ignition system, cranking fa- 
cilities, and a converging nozzle were added. The recom- 
mendations of Keenan and Neumann (2) were followed 


in positioning the turbine nozzle relative to the mixing 
tube. Fig. 8 shows the completed unit as mounted on the 


transport chassis. 
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Cranking was accomplished by belting from a farm trac- 
tor. Nearly 15 hp was required to produce the self-sustain- 
ing speed of 4000 rpm. Operating speed was regulated by 
Internal sealing fuel flow and reached a peak of 11,000 rpm under no load 
with a fuel consumption of 20 gal per hour of kerosene. 
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TWO PRIMARY STREAM TEMPERATURES 


STANDARD ATMOSPHERE 


Sie gas turbine crop drier 
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Testing 

The test objectives were to measure the output from the 
mixing tube with variations in gasifier delivery and compare 
with the theoretical analysis. 

Fig. 9 shows the test site. A large tube equipped with 
a throttling valve served as the receiver. By closing this 
valve, delivery characteristics against pressure could be 
checked. Velocity measurements were accomplished with 
pitot tube traverses. Water manometers were used for pres- 
sure measurement and iron-constantin thermocouples were 
used to measure temperature. 


Results 

The inefficiency of the shop-produced gasifier limited 
the range of the test runs. Four sizes of gasifier nozzles 
were to have been used to give a wide range in primary 
stream velocity. It soon became apparent that the gas tur- 
bine could deliver only through the largest nozzle, produc- 
ing a maximum gas velocity of 480 fps. At such a low 
delivery, the maximum mixing tube outlet pressure obtain- 
able was but 1 in. of water. Fig. 6 indicates that a required 
gas turbine output for a typical drying process, 125 F, 3 in. 
water pressure, 100 fps air velocity, would be 1,000 fps at a 
temperature of 900 R. For such a situation the thermal efh- 
ciency of the power unit would need to be 18 percent, which 
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Fig. 5 (Top left) Nozzle velocity 
requirements vs. exhaust veloci- . 
ties for varying temperature 
conditions 


Fig. 6 (Bottom left) Primary tem- 

perature and velocity require- 

ments for various typical crop- 
drying conditions 


Fig. 7 (Top right) Aircraft turbo- 
supercharger used to build the 
gas turbine 


Fig. 8 (Center right) Completed 


Fig. 9 (Bottom right) Test site 


is near the upper limit for simple gas turbines. The greatest 
measured thermal efficiency obtained during the tests was 
2 percent. In order to achieve high output, it was necessary 
to operate the gas turbine at primary nozzle temperatures up 
to 1506 F. At such temperatures only intermittent operation 
was possible. 

In Fig. 10 the relationships between primary nozzle 
velocity and mixing tube outlet velocity for receiver pres- 
sures of atmospheric and 14-in. water pressure appear linear 
and possess a positive slope. Total delivery from the mix- 
ing tube was reduced when discharging into the higher 
pressure. 

Fig. 11 compares the weight rate of flows of the pri- 
mary and mixing tube gas streams with the theoretically 
predicted values for receiver pressures of atmospheric and 
Y-in. water pressure. The theoretical weight ratios of flow 
were determined by using both the energy relation and the 
momentum relation. Nozzle velocity, pressure, and tempera- 
ture measurements made for a specific test were substituted 
in the theoretical relations. The solutions were compared 
with the measured mixing-tube exhaust conditions. Fig. 11 
indicates close agreement between theoretical and measured 
values with the exception of the momentum equation at 
atmospheric discharge pressure. This discrepancy is thought 
to be insignificant since the momentum equation requires a 
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Fig. 10 Mixing tube final velocity vs. nozzle velocity 
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Fig. 11 Comparison of theoretical and actual weight rate of 


very accurate determination of the static presure at section 1. 
If this pressure had been read to be 0.1-in. of water less, the 
momentum equation prediction would have matched the 
energy prediction equation. 

It was concluded that the gas turbine-inductor configura- 
tion is feasible as a crop drier. It would appear that more 
development is required for a satisfactory and reliable power 
unit. Effort can be made in either of two directions. The 
inductor may be used with a high output gas turbine or a 
special gasifier might be built to produce a satisfactory dry- 
ing airstream directly from the turbine housing. A gas tur- 
bine crop drier would have several operational advantages. 
It could be adapted to burn any liquid fuel without a heat 
exchanger since combustion is complete. It would be phys- 
ically small for its capacity, portable, and independent of 
electric lines or other auxiliary power. Two major disad- 
vantages are the inability to perform the cooling-out func- 
tion desired in most heated-air batch drying and the fact 
that the gas turbine drier would not lend itself easily to 
automatic control. 


As progress is made in gas turbine development, par- 
ticularly in the automotive field, it is reasonable to expect 
mass production methods will lower the manufacturing costs 
to the point where such engines may be used quite eco- 
nomically in the agricultural field. As a crop drier, such a 
power unit will have a unique application. 
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material was again observed in 1958 when additional sam- 
ples were removed. The hay was in excellent condition. 
Sediment was not observed in the tile lines even in sections 
where marsh hay blinding was not used. Fig. 6 shows the 
lack of sediment in a hay-blinded line. 


Discussion 


The results obtained in this research indicate that there 
was a definite deterioration in quality of concrete tile due to 
the effect of organic soil acids. This study will be continued 
and samples of concrete tile will be removed and tested 
each four years during the life of the study. 


When the tile main was installed, it was placed on 
boards and other stabilizing material. This main had been 
in place for about 10 to 12 years prior to the start of this 
study. The 80-ft extension installed in 1952 was bedded 
in peat. From the level survey information taken, the tile 
main has not settled appreciably since the lateral tile were 
installed in 1952. It was noted on the profile of each lateral 
that a definite settlement has occurred near the tile main. 
It might be well, in actual practice, to recommend that the 
lateral lines be laid on a rather steep grade for the first 50 
ft in order to offset the settlement that takes place in the 
lateral at this location. 

The tile laterals were placed at an average depth ranging 
from 4.0 to 4.5 ft and they were laid on fibrous peaty ma- 
terial. If the laterals had been placed in unstable muck, then 
some type of stabilizing material would have been placed 
under the line in order to keep the lateral tile from settling 
out of place. (This stabilizing material could include three 
new types of material which have recently been placed on 
the market. These materials include a glass-fiber material 
reinforced with glass fiber yarn and impregnated with a 
bituminous mixture, a vinyl plastic and a rigid polyethylene. 
They are made in roll form of various widths so that they 
can be laid in the bottom of the trench inside the shoe of 
the trenching machine. ) 


Conclusions 

1 The soil surface subsidence was 0.4 to 1.0 ft the first 
year following drainage with little subsidence the following 
six years. 

2 The tile settled about 0.3 ft the first year following 
drainage with very little change in the next six years. 

3 Three of the four manufacturers’ concrete tile showed 
deterioration in quality in four years. 

4 Rusting was observed on the galvanized steel pipe. 

5 A slight flattening of the bituminous fiber pipe oc- 
curred. 

6 The marsh hay blinding material remained in excel- 
lent condition for six years. 
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. . . Minimum Tillage for Corn 
(Continued from page 75) 


cultivation of the cultivated treatments. Less than 4 inches 
of rainfall occurred between the second cultivation and these 
runs. The soil was extremely dry prior to the Series C runs. 

The infiltration and soil loss for the third series of runs 
are given in Table 3. The total infiltration and the infiltra- 
tion rates were generally higher during the third series of 
runs than for either of the first two series. This is largely 
attributed to the low moisture content of the soil profile. 
The infiltration of the cuitivated treatments was again 
greater than the uncultivated treatments. The difference was 
probably greater than could be expected in an average year 
due to the low natural rainfall and the severe crusting from 
the large amount of prior simulated rainfall on the soil 
surface of the uncultivated treatments. The amount and 
rate of infiltration of the cultivated minimum tillage treat- 
ments continued to be greater than those of the conventional 
treatment, and the difference in rates increased with succes- 
sive runs. The infiltration rates of the conventional and 
uncultivated minimum tillage treatments were again similar 
during the wet runs. Total infiltration for the three runs 
was: conventional, cultivated, 3.4 in.; minimum tillage, 
cultivated, 3.8 in., and minimum tillage, uncultivated, 2.8 
in. Runoff was 1.8, 1.4 and 2.4 in., respectively. 

The relatively minor soil losses during the series C runs 
as compared to those of the other two periods were due to 
greatly reduced soil content of the runoff. The uncultivated 
treatments had a dense growth of grass between rows and 
were therefore well protected from soil movement. The 
cornstalks were the only cover of any influence on the culti- 
vated treatments; yet soil losses were also low. The culti- 
vated minimum-tillage treatments again produced consist- 
ently less soil loss than the conventional treatment. Soil 
losses from the three runs totaled: Conventional, cultivated, 
2.4 tons per acre; minimum tillage, cultivated, 1.2 tons per 
acre, and minimum tillage, uncultivated, 1.1 tons per acre. 


Summary of the Three Series of Runs 
The total infiltration, soil loss, and runoff from the three 


series of rainulator runs is shown in Fig. 4. Each series is 
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Fig. 4 Total infiltration, runoff and soil loss from all rainulator 
runs of the initial year of tillage study. Treatments are cultivated 
conventional tillage, cultivated minimum tillage, and uncultivated 
minimum tillage 


divided into the three runs made. The relationship between 
the runoff and soil loss is very evident. The infiltration rates 
at the end of each run are summarized in Fig. 5. These 
rates show the significant effect of minimum tillage and 
cultivation in increasing infiltration. 


DISCUSSION 
Minimum Tillage vs. Conventional Tillage 


The conventional and minimum tillage treatments can 
be compared from the reported research. However, only 
the minimum tillage treatments which were cultivated should 
be used after the first series of runs since the conventional 
treatment was also cultivated. Comparison of these treat- 
ments from Tables 1, 2, and 3 or Figs. 4 and 5 shows that 
the infiltration of the minimum tillage treatments was 
greater for all runs which agrees with other investigations 
(14). Also, the soil loss from the minimum tillage treat- 
ments was consistently less for all runs. Since runoff is the 
difference between application and infiltration, soil loss 
differences between treatments during the initial year of 
study were largely due to the differences in infiltration rates. 

Soil loss from the minimum tillage treatments was 35 
to 50 percent less than loss from the conventional treatment. 
This reduction agrees with the 40 percent soil loss reduction 
attributed to minimum tillage by Pierre and Wischmeier 
(12). 

The lasting value of minimum tillage after meadow in 
decreasing soil bulk density was shown by measurements 
which were made ten months after the treatments were 
applied. Samples were obtained at a 2 to 4-in. depth be- 
tween corn rows. Bulk density averaged 1.18 gm per cc for 
the minimum tillage treatments and 1.40 gm per cc for the 
conventional treatment. Similar differences were reported 
from another study (14). 


Cultivation vs. No Cultivation 


Comparison of the cultivated and uncultivated minimum 
treatments shows that infiltration was greatly increased and 
soil loss was decreased by cultivation. The cultivation elim- 
inated the severe surface crust resulting from previous rain- 
fall. In addition to much greater runoff, the uncultivated 
plots also continued to be highly erodible after large soil 
losses. 

In addition to the reduced erosion, the cultivated treat- 
ments produced a higher corn yield due to increased infiltra- 
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Fig. 5 Final infiltration rates for cultivated conventional tillage, 

cultivated minimum tillage, and uncultivated minimum tillage of 

rainulator runs during 1959. Final infiltration rates are the aver- 
age rates during the last five minutes of each run 
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tion, reduced competition from other growth, and possibly 
increased aeration. 


A sweep-type cultivator has the undesirable features of 
loosening much more soil than is necessary to break a sur- 
face crust and of leveling the soil surface. From an erosion- 
control standpoint, a preferable method of cultivation would 
eliminate the surface crust but would also preserve the rough 
configuration of the soil surface. 


Use of Results 

The rainulator results which have been presented indi- 
cate the relation of minimum tillage to conventional tillage 
and the value of cultivation of a crusted soil surface from 
a soil and water conservation viewpoint. However, the 
soil losses from all treatments were high. The treatments 
were applied up and down a 4% to 5 percent slope, and 
more than 5 in. of simulated rainfall were applied in a total 
period of 2 hr during each of three series of runs. This is 
more intense rainfail than occurs in an average year. How- 
ever, large intense storms cause the most serious soil losses 
and are the type of storms for which protection from erosion 
is most important. Although predictions of average annual 
losses based upon such storms cannot be made with the 
accuracy of long-term studies with natural rainfall, the re- 
ported results provide useful information on the relative 
protection from erosion afforded by the various tillage con- 
ditions studied. 


Adaptation of the results to slope lengths other than 
the 35-ft plot length and to include factors for mechanical 
practices may be done by standard procedures (1, 13, 16). 


CONCLUSIONS 

The results from the reported research are summarized 
in Table 1, 2, and 3 and Figs. 4 and 5. The following con- 
clusions are based on the more significant information found 
therein: 

Minimum tillage with cultivation very significantly in- 
creased the amount and rate of infiltration and decreased the 
soil loss as compared to conventional tillage with cultiva- 
tion. The reduced soil loss for minimum tillage during the 
initial year after meadow is largely attributed to the reduced 
runoff resulting from increased infiltration. 

No important differences in infiltration and soil loss 
were found among the three types of minimum tillage 
studied during the initial year. 

Elimination of a severe surface crust by cultivation sig- 
nificantly increased the amount and rate of infiltration and 
decreased the amount of soil loss as compared to no culti- 
vation. Severely crusted soil surfaces continued to erode at 
high rates. 

Soil losses from corn were much less by harvesting t:me 
than during the earlier periods of the crop year. 
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. . . Fence Erecting Machine 
(Continued from page 67) 


Fig. 4 Where conditions require a two-pass method of fence 

building, the trailers may be detached from the fence-building 

machine and the post driver used alone to establish a line of 
posts in the first pass 


snc somata dia 9.1 
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Fig. 5 For the second pass of the two-pass method of erecting 

fence, the trailer carrying the fence and stretching equipment is 

mounted to the left side of the drawbar, so the fence may be 

dispensed and stretched adjacent to the line of posts outside the 

path of the tractor wheel. (In the one-pass operation the tractor 
straddles the fence row) 


Splicing, usually a time-consuming, difficult job in fence 
building, has been greatly simplified through the use of 
special sleeves which, when placed over the ends of the 
wires to be spliced, are squeezed with a tool and deformed 
to secure the joint. The technique is particularly advan- 
tageous where spaces between wires are so small as to make 
wire wrapping difficult. 

Recovering fence tension after releasing the clamp to 
drive posts was an expected problem. It turned out to be a 
a relatively minor one. The steel posts held the tension 
satisfactorily between machine stretching operations. 
Results of Machine Use 

As a result of limited tests in 1960, our experience indi- 
cates that it should be reasonable to expect this equipment 
to erect fence two to three times faster than it can be 
erected manually. 

Splicing requires about ten minutes. A single-span end 
assembly normally requires twenty minutes to install and a 
single-span corner assembly thirty minutes, from the time 
the first blow is struck in driving until the fence is ready 
to attach. 

There has been much interest in this machine and its 
use. Although the machine was built primarily for farm 
fences, it is adaptable to highway fence erection jobs with 
the possible substitution of a track-type tractor for the 
wheel-type machine. 
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Conclusion 

As a result of our experience with the demonstration 
fence-erection machines thus far, and the reactions encoun- 
tered, it is believed the concept of mechanical fence erection 
is sound and certainly long overdue. It is an important agri- 
cultural development—one that will enable farmers to lower 
production costs by fully participating in farming systems 
to make maximum utilization of land best suited for pastur- 
ing of grazing purposes, thus maintaining or increasing 
profits. 


. . . CA Storage 


(Continued from page 78) 


Methods of Evaluating Adequacy of Design 


Heat transfer equipment may be evaluated in terms of 
its coefficient of performance, the rate at which it brings 
the product to the desired temperature, and its effect on 
humidity and atmospheric conditions. The disadvantage of 
these latter two methods of evaluation is that under normal 
conditions, they can be made only during actual processing 
times at some risk to the product. 

Mass transfer characteristics of equipment may be 
evaluated in terms of gross rates of removal or rates of 
addition of certain constituents to the atmosphere. More 
highly refined evaluations can be made on the basis of 
transfer units at given flow rates. These require accurate 
methods of flow-rate measurements and chemical analysis. 
Gross permeability tests on CA structures are possible by 
means of pressure calibration curves and pressure time 
curves as illustrated in Figs. 5 and 6. Using the results of 
these tests in a materials balance permits accurate evalua- 
tion of the adequacy of the gas seal in CA structures prior 
to the start of processing. 
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Four Elected ASAE Fellows and 
Eleven to Life Memberships in 1960 


The Council of ASAE, during 1960, 
elected the following members to the grade 
of Fellow: E. D. Anderson, director, agri- 
cultural extension, Stran-Steel Corp.; Nils 
Berglund, professor, Swedish Institute of 
Agricultural Engineering; H. F. McColly, 
professor of agricultural engineering, Mich- 
igan State University; and J. W. Simons, 
leader, farm housing investigations, Univer- 
sity of Georgia. 

Also elected during 1960 were the fol- 
lowing members to the grade of Life Fel- 
low: Henry Giese, professor of agricultural 
engineering, Iowa State University; F. P. 
Hanson, formerly agricultural engineer, 
Caterpillar Tractor Co.; R. E. Hayman, 
formerly agricultural engineer, Public Serv- 
ice Co. of Oklahoma; H. P. Smith, formerly 
chief of party Project in Pakistan, A. & M. 
College of Texas; and F. M. White, for- 
merly director, Gabriel Co. 

During 1960 the Council also elected 
the following members to the grade of Life 
Member: H. F. Bahmeier, formerly project 
manager, U.S. Bureau of Reclamation; H. H. 
Garner, president, Vortex Co.; E. D. Gor- 
don, agricultural engineer, J. I. Case Co.; 
A. C. Hardison, civil engineer, Santa Paula, 
Calif.; E. A. Hardy, agricultural engineer, 
FAO, United Nations, Technical Training 
Institute, Amparai, Ceylon; and F. L. Rim- 
bach, formerly director of rural develop- 
ment, New England Electric System. 


NMSU Agricultural Engineering 
Curriculum Accredited 

Eldon G. Hanson, head of the agricul- 
tural engineering department, New Mexico 
State University, reports that its agricul- 
tural engineering curriculum has been ac- 
credited by the Engineers Council for Pro- 
fessional Development. The addition of 
NMSU to the list of institutions whose 
agricultural engineering curriculums have 
been duly accredited by ECPD brings the 
total to 31. Sixteen additional colleges and 
universities of the United States and Canada 
offer professional curriculums in agricultural 
engineering, or their engineering equivalent, 
and are considered working toward the 
ECPD standard. 


Welcome Indian Agricultural 
Engineering Society 

During a two-day all-Indian Agricultural 
Engineering Symposium, held last October 
at the Indian Institute of Technology, 
Kharagpur, India, an organizational meet- 
ing was held formally setting up and ap- 
proving the constitution for an Indian Agri- 
cultural Engineering Society. The forming 
of this society was a result of the efforts of 
many individuals over a period of years, 
including ASAE members Mason Vaugh 
and Ralph C. Hay, and a number of Indian 
leaders. Many of the men instrumental in 
forming the new group are ASAE mem- 
bers who have spent several years in the 
United States and have attended many ASAE 
meetings. The society expects to hold an 
annual meeting, encourage the formation of 
state or branch sections, publish a quarterly 
journal, start working on standardization 
in the production of agricultural imple- 
ments, and in general build up the profes- 
sion in the area it serves. 


N. D. Agricultural College 
Now State University 

Word has been received from W. J. 
Promersberger, chairman of agricultural en- 
gineering department, North Dakota Agri- 
cultural College, that the name of the col- 
lege has been changed to North Dakota 
State University. This change became effec- 
tive on December 8, 1960. 


National Science Foundation 
Summer Institute 


The National Science Foundation Sum- 
mer Institute in Engineering will be held 
June 26 to August 18 on the campus of the 
Illinois Institute of Technology. The pur- 
pose of this Institute is to make available 
graduate instruction in fundamental areas 
of mechanics and applied mathematics to 
college and junior college teachers who are 
involved in instruction of basic mechanics 
courses or related courses. The National 
Science Foundation has also made available 
funds so that Institute participants can re- 
ceive grants of $600 plus dependency and 
travel allowances. Two courses will be of- 
fered — Introduction to the Mechanics of 
Continuous Media and Analytical and Nu- 
merical Methods of Engineering Analysis. 


International Conference on the 
Mechanics of Soil-Vehicle 


The first International Conference on the 
Mechanics of Soil-Vehicle systems will be 
held June 5 to 9 in the auditorium of the 
Politecnico, Corso Duca degli Abruzzi, 24, 
Turin, Italy. The purpose of this confer- 
ence is to draw the attention of technicians 
to the various problems related to the soil- 
vehicle systems in off-the-road locomotion 
and to promote the dissemination of studies 
conducted in various countries and particu- 
larly in the United States. The subjects to 
be discussed are divided into the following 
categories: Review of the State of the Art; 
Research, Theoretical; Research, Experi- 
mental; and New Developments. 


Farm Materials Handling 
Field Days 


On March 22 and 23 an extensive dis- 
play of farm equipment for materials han- 
dling may be seen at the Dane County Fair 
Grounds, Madison, Wis., during the ‘1961 
Farm Materials Handling Field Days.” This 
event, which was held for the first time in 
1960, is sponsored by Wisconsin Power 
and Light Co., Wisconsin Electric Power 
Co., and Madison Gas and Electric Co., in 
conjunction with Successful Farming Maga- 
zine. Sixty-two exhibitors and 22,000 spec- 
tators participated in this event last year. 
For additional information contact: Wayne 
Russell, rural promotion supervisor, Wis- 
consin Power and Light Co., Madison, Wis. 


Visiting Scientists 
Lectureship Program 


The Society for Industrial and Applied 
Mathematics has announced the continua- 
tion of its Visiting Scientists Lectureship 
Program for the 1960-61 academic year. 
This program, which is one of the Society's 
contributions to the cause of mathematics 
and its industrial usage throughout the 
United States, is composed of two comple- 
mentary phases — each served by a separate 
panel of visiting scientists. The purposes 
of the two program phases are: Phase A — 
Familiarizing college and university groups 
with mathematical activity in applied and 
industrial settings; and Phase B— Making 
available outstanding research mathema- 
ticians, active in areas of current interest, 
to industrial groups for visiting lectures and 
discussions. A grant from the National 
Science Foundation supports the Phase A 
portion of the program which is aimed at 
colleges and universities. Write to SIAM, 
2321 Jameson St., S.E., Washington 21, 
D.C., for complete information. 


Executive Changes at 
Minneapolis-Moline Co. 


New executive changes were announced 
for the Minneapolis-Moline Co. following 
the close of its fiscal year on October 28, 
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1960. Edmund F. Buryan was elected a di- 
rector and president of the company fol- 
lowing the resignation of J. Russell Dun- 
can as president. As chief executive officer, 
Mr. Buryan is also chairman of the board's 
executive committee. Prior to his appoint- 
ment, Mr. Buryan served as vice-president 
of marketing with W. A. Sheaffer Pen Co. 
and as a marketing executive with Booz, 
Allen and Hamilton, management consult- 
ants. Other executive changes included the 
appointment of Stacy L. Angle, who was 
elected senior vice-president, and Robert A. 
Trumpis, who was elected vice-president of 
manufacturing. 

A later report on action taken in Jan- 
uary revealed that the Board of Directors 
has voted to recommend to its share holders 
a change in corporate name to Motec In- 
dustries, Inc. The mew name is derived 
from ‘Moline technology’’ and was selected 
because it is said to be symbolic of the 
company’s determination to continue to de- 
velop and improve high quality products. 
The traditional name of Minneapolis-Moline 
reportedly will continue to be associated 
with the Farm Equipment Division. The 
following divisions will be maintained: 
Minneapolis-Moline Farm Equipment ; Mobi- 
lift Materials Handling Equipment; Mo- 
power Construction Equipment; Molectron- 
ics; Mohawk Foundry and Machine; Moline 
Automotive; Motec Engineering; Motec 
International; Mocraft Power Tool; and 
Pioneer Equipment Finance Co. 


EVENTS CALENDAR 


February 19-25—National Engineers’ Week. 

February 22:23—Seminar on Automation 
and Numerical Control, Bond Hotel, 
Hartford, Conn. Sponsored by the Ameri- 
can Society of Tool and Manufacturing 
Engineers, 10700 Puritan Ave., Detroit 
38, Mich. 

February 22-23 — Grain Drying and Storage 
Conference, Texas Technological College, 
Lubbock, Texas. Write to Ira Williams, 
program chairman, Texas Technological 
College, Lubbock, Texas, for information. 

February 23 — Engineers, Scientists and Ar- 
chttects Day, Presidential Arms Hotel, 
Washington, D.C., sponsored by D. C. 
Council of Engineering and Architectural 
Societies. 

February 23-24— Annual Drainage Con- 
ference, Hanford Hotel, Mason City, 
Iowa. Sponsored by Mason City Brick 
and Tile Co., 200 Brick and Tile Build- 
ing, Mason City, Iowa. 

February 27 - March 3 — Fourth Annual Co- 
operative Kiln-Drying Short.Course, Pur- 
due University, Lafayette, Ind. Contact 
Michael O. Hunt, Department of Forestry 
and Conservation, Purdue University, La- 
tayette, Ind., for details. 

February 28 - March 1 — Ninth Annual Na- 
tional Dairy Engineering Conference, 
Michigan State University, East Lansing, 
Mich. Contact Carl W. Hall, Agricul- 
tural Engineering Dept., MSU, East 
Lansing, Mich., for additional informa- 


tion. (Continued on page 94) 
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F. J. Hassler recently has been appointed 
head of the agricultural engineering de- 
partment, North Carolina State College. A 
native of Missouri, he was born August 2, 
1921, in Cooper Hill. He received a BS. 
degree in agricultural engineering in 1946 
from the University of Missouri, an M.S. 
degree in 1948 and a Ph.D. degree in 1950 
from Michigan State University. He joined 
North Carolina State College faculty in 1950 
as assistant professor of agricultural engi- 
neering for research in tobacco curing. In 
1952 he was promoted to associate professor 
and placed in charge of tobacco curing 
research, adding the duties of departmental 
graduate administrator in 1953. In 1954 
he was promoted to professor and began 
teaching electronic instrumentation and ad- 
vanced thermodynamics for agricultural 
processing. 

As head of a federal-state research team 
set up to develop bulk tobacco curing, he 


F. J. Hassler 


has been instrumental in bringing about 
what has been cited as possibly the most 
important technological advance in tobacco 
production in the past 100 years. A com- 
plete new concept in tobacco curing has 
been introduced under his direction and it 
has been reported that in 1961 a large num- 
ber of insulated steel barns known as ‘‘Hass- 
ler Bulk Curing Units,” will be in 
operation. 

Closely following his appointment as de- 
partment head, he was awarded an endowed 
professorship, ‘William Neal Reynolds Dis- 
tinguished Professor,” an honor which he 
described as a most appreciated event in his 
new career. 


Howard H. Nuernberger, councilor of 
ASAE, has been appointed development 


NECROLOGY 


Martin R. Huberty, director of the Water 
Resources Center, University of California; 
acting dean of the College of Agriculture, 
Los Angeles; and 
professor of engineer- 
ing, and irrigation 
and soil science, died 
suddenly on Decem- 
ber 12. He was born 
May 16, 1894, in 
Calaveras County, 
Calif., and while still 
in his teens taught 
grammar school for 
two years. He served 
in the U.S. armed 
forces during World 
War I and received a 
B.S. degree in irriga- 
tion engineering from the University of 
California in 1920. He was associated with 
the University of California continuously 
from 1921 until his death, engaged pri- 
marily in research and teaching in the gen- 
eral fields of water resources, irrigation, 
and drainage. He took a leave from the 
University in 1933 and 1934 to obtain 
the professional degree of engineer from 
Stanford University. During 1951 and 1952, 
on leave from the University, he served as 
senior irrigation and drainage officer for the 
Food and Agriculture Organization of the 
United Nations in Rome. In this capacity 
he had supervision over some 20 specialists 
working in areas throughout the world on 
problems of water supply engineering, 
groundwater hydrology, irrigation, and 
reclamation. 

He achieved fame for his professional 
competence and for his many research 
accomplishments. Illustrative of his research 
activities was his pioneer work on soil com- 
paction. He also made notable advances in 
problems concerned with water requirements 
of crops, value and cost of water supplies, 
watershed hydrology, groundwater hydrol- 


M, R. Huberty 
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ogy, water quality, reclamation, and the 
effects of various soil management practices 
on water entry into the soil. In the pub- 
lishing field, he was senior editor and prin- 
cipal contributor to the book ‘Natural Re- 
sources,”” and was also a contributor to other 
books such as “The Citrus Industry,’’ and 
“California and the Southwest.” 

He was most active in campus affairs at 
the University of California, having held the 
highest office of the Academic Senate and, 
at the time of his death, he was president of 
the UCLA Men's Faculty Club, and was 
also chairman of the University’s California 
Oral History Project Committee. 

In addition to being a member of ASAE, 
he also held memberships in the American 
Society of Civil Engineers, the Soil Science 
Society of America, Sigma Xi, American 
Geophysical Union, and the Western Soil 
Science Society. 

He is survived by his wife, Gertrude, and 
five children — Richard, Mary Ann Duncan, 
Alice, Frederick, and Elizabeth Lee. 


Julian M. Snyder, vice-president Cun- 
ningham & Walsh Inc. Advertising Agency, 
and account executive for Texaco, Inc., died 
January 5 at Norwalk 
Hospital in Connecti- 
cut. He was born 
June 18, 1899, in EI- 
mira, N. Y., and re- 
ceived an A.B. degree 
from Ohio University 
in 1922 and an M.B.A. 
degree from Harvard 
University Business 
School in 1928. 

Prior to his adver- 
tising career, he was 
a reporter for the 
Columbus, Ohio, Citi- 
zen and became Wash- 
ington correspondent for the United Press. 
An executive on the Texaco advertising 


J. M. Snyder 
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H. H. Nuernberger 


manager, transportation, for Aluminum 
Company of America, a newly created posi- 
tion in the development division. Formerly 
manager of the agricultural section, he now 
directs the activities of three division sec- 
tions, charged with furthering the use of 
aluminum in the automotive, marine, and 
railroad industries. He has been with the 
company since 1942. 


Russell R. Raney, formerly director of 
engineering and research for New Idea Farm 
Equipment Co., recently started dividing his 
time between acting as a consultant to the 
company and serving as a teacher and writer 
in the field of engineering education, 
particularly in the area of engineering man- 
agement. The latter part of his plans, rep- 

(Continued on page 96) 


account for the last 20 years, he was a vice- 
president of Erwin, Wasey & Co. before 
joining Cunningham & Walsh. His early 
years at Erwin, Wasey were spent in the 
agency's London office. During World War 
II, he was placed in charge of War Bond 
advertising in rural areas, for which he 
received the Silver Medal Award from the 
U.S. Treasury Department. 

He had been an ASAE member since 
1944. He was active in civic affairs and 
served as vice-president and director of the 
Bell Island Improvement Association in his 
home community of Rowayton, Conn. He is 
survived by three sons—Julian, Jr., Charles, 
and Barry—and three daughters—Mrs. Scott 
F. Ashton, Mrs. Thomas Arouni, and J’Anne 
Snyder. 


James B. Kelley, Life Fellow of ASAE 
and retired professor of agricultural engi- 
neering, University of Kentucky, died Fri- 
day, December 23, in 
Lexington, Ky., after 
a long illness. 

A native of Iowa, 
he was born in Farley 
on July 4, 1889. He 
received a B.S. degree 
in mechanical engi- 
neering in 1912 and a 
B.S. degree in agri- 
cultural engineering 
in 1913 from Iowa 
State University. From 
1913 to 1919 he was 
an instructor in agri- 
cultural engineering at 
Iowa State University, and during World 
War I he served in the U.S. Army. He 
served as head of the agricultural engineer- 
ing section of the agronomy department at 
the University of Kentucky College of Agri- 
culture from 1919 to 1956, when the pres- 
ent department of agricultural engineering 
was organized. He went on _ retirement 
status September 1, 1959. 

Professor Kelley had a major part in the 
design of the present agricultural engineer- 
ing building at the University of Kentucky, 

(Continued on page 96) 
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RIGID PRaaee to SOR 


“Rigid frame” construction combines studs and rafters into a 
single structural unit—one frame for both walls and roof. 4-Square 
framing lumber and easily-cut plywood gussets form a strong 

arch that resists high winds and heavy snow loads .. . 

and insures longer building life. Easy to erect, “rigid frame” 
buildings reduce labor and construction time. Post-free interiors 
pave the way for many different arrangements of working 
space—allow easy conversion for future farming needs. 


a 
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Laying House 
Design No. 1472 
Size: 36’ x 104’ 


Hog Finishing 
House 

Design No. 1378 
Size: 40’ x 84’ 


Weyerhaeuser Company 


Lumber and Plywood Division 


Farrowing House Machine Shed 


Design No. 1377 Design No. 3225 
Size: 26’ x 76’ Size: 30’ x 48’ 


Broiler House Loafing Barn 
Design No. 1473 Design No. 1140 
Size: 28’ x 132’ Size: 28’ x 48’ 


Write For It... 


Weyerhaeuser Company 
Box No. B-28 
Tacoma 1, Washington 


[) CLEAR SPAN DESIGNS 


Information on clear span and peoie 
type construction for farm buildings, 
includes drawings and floor plans. 
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Mississippi Section 

T. N. Jones, secretary-treasurer of the 
newly formed Mississippi Section, reports 
that a total of 29 have applied for member- 
ship since work was started to organize the 
section. 


lowa Section 


The Iowa Section held a buffet dinner 
meeting on February 8 in the North Room 
of the Fort Des Moines Hotel in Des 
Moines, Iowa. It was joined by the Indus- 
trial Engineering Society Agricultural Sec- 
tion, National Society of Professional Engi- 
neers, who held their 72nd Annual Meet- 
ing in Des Moines, Iowa, February 8 
through 11. Included on the program fol- 
lowing the dinner was a talk by Richard 
G. Hoft, manager, electric power conversion 
engineering, General Electric Co., on the 
importance and benefits of registration by 
engineers in industry, and a discussion by 
William L. Brown, geneticist, Pioneer Hi- 
Bred Seed Corn Co., on observations of Rus- 
sia’s agricultural developments in the world. 


Quad City Section 


The Quad City Section held a joint dinner 
meeting with ASME on January 13 at the 
American Legion Hall, Moline, Ill., with 
277 in attendance. L. S. Kellogg, an econ- 
omist with Deere & Co. and one of two 
featured speakers, presented some revealing 
information concerning the future of the 
industries related to the nation’s agriculture 
when he addressed the group on nostalgia, 
agriculture, and agricultural engineering. 
The other featured speaker, W. M. Cade, 
divisional chief engineer, test and develop- 
ment group, International Harvester Co., 
gave an interesting insight to the work done 
at the company’s Hinsdale Research and 
Engineering Center. This icluded an initial 


presentation of a film entitled ‘Creating 
Time Through Test Engineering.” Special 
guests for the evening included: Bengt 


Henslow, son of a Swedish farmer, who is 
in our country for one year to learn about 
our farming and machinery; Boris Runov, 


a teacher at the Engineering Academy in 
Moscow, Russia, who is currently on a visit 
to lowa State University; and Lloyd Bixby 
and William Lampham, two Canadians, who 
are graduates of Iowa State University. 

The Quad City Section conducted its an- 
nual Technical Series meetings on January 
26, February 2 and 9, at the Iowa-Illinois 
Gas and Electric Co. Auditorium in Rock 
Island, Ill. 

Hydraulic components and their use in 
mobile machinery systems were discussed by 
Thomas M. Heroux, field engineer, Denison 
Engineering Division of American Brake 
Shoe Co. at the January 26 meeting. This 
discussion covered the type of systems com- 
monly used in agricultural and construction 
machinery today, and the components in- 
cluded pumps, valves, fluid motors, cylin- 
ders, and their arrangement in the hydraulic 
circuit. John A. Noel, marketing and de- 
velopment, Plastics Division of DuPont, cov- 
ered the subject of plastics available for 
industry during the February 2 meeting. 
This discussion included the growth of the 
plastics industry and the development of 
plastics for both industrial and agricultural 
applications. The third and last meeting, 
held on February 9, was a panel type dis- 
cussion on the subject of the tool engineers’ 
role in agricultural engineering. The sub- 
ject was divided into the following topics 
for discussion: Design of parts for manu- 
facture; tolerances for assembly and func- 
tion; alternate tooling methods; and toler- 
ances that are misunderstood. Members of 
the panel included: C. K. Beeman, product 
engineer, J. I. Case Co.; W. D. Gibbons, 
production research engineer, International 
Harvester Co.; and Carl Krauel, master me- 
chanic, John Deere Spreader Works. 


Chicago Section 

The Chicago Section held a 6:00 p.m. 
dinner meeting on February 6 at the Pal- 
mer House, Chicago. The program which 
followed the dinner included presentations 
on wafering, by Dale O. Hull, extension 
agricultural engineer, lowa State University, 
and pelleting, by Roy Robinson of Califor- 
nia Pellet Mill Co., Crawfordsville, Ind. 


Pacific Coast Section 


The Pacific Coast Section has launched 
its new organizational plan which subdivides 
the Section into three Chapter areas — 
Northern California-Western Nevada, South- 
ern California, and Arizona. All of the 
Chapters have held their first meeting with 
a good attendance at each one and have 
elected the following officers: Northern 
California-Western Nevada Chapter—E. P. 


The Pacific Northwest Section installed new officers for the year 1960-61 at its annual meeting 

held October 21, at the Empress Hotel, Victoria, B. C., Canada. Shown above is R. S. Tait (right), 

retiring section chairman, passing gavel to C. H. Pair, new secretary-treasurer, who accepted in 

behalf of L. R. Swarner, new chairman. At right, Dean Booster (left) reported for the Student 

Affairs and Awards Committee. He is shown presenting the second prize student paper award 
to John Guitjens, University of British Columbia 
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ASAE MEETINGS CALENDAR 


February 23 — WASHINGTON, D. C. - Mary- 
LAND SECTION, USDA South Building, 
Washington, D. C. 


February 25—MICHIGAN SECTION, Hudson's 
Northland, Detroit, Mich. 

March 30-31 —PaciFic Coast SECTION, 
Davis, Calif., area. 

April 7-8 — Mm-CENTRAL SECTION, St. 
Joseph, Mo. 

April 14-15 — Rocky MOouNTAIN SECTION, 
University of Wyoming, Laramie. 

April 14-15 —SouTHWwEst SECTION, Grim 
Hotel, Texarkana, Texas. 

June 25-28—ANNUAL MEETING, Iowa State 
University, Ames, Ia. 

August 20-23—NorTH ATLANTIC SECTION, 
University of New Brunswick, Frederick- 
ton, N. B., Canada. 

December 13-15 — WINTER MEETING, Pal- 
mer House, Chicago, Ill. 


Note: Information on the above meetings, 
including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


Speck, chairman; W. O. Pruitt, vice-chair- 
man; and W. C. Fairbank, secretary-treas- 
urer; Southern California Chapter — R. L. 
Perry, chairman; W. A. Hall, vice-chairman ; 
and A. F. Klinge, secretary-treasurer; Ari- 
zona Chapter— A. D. Halderman, chair- 
man; R. E. Moore, vice-chairman, and C. D. 
Owens, secretary-treasurer. 


Washington, D. C. - Maryland 
Section 

The Washington, D.C. - Maryland Section 
held its monthly luncheon meeting on Jan- 
uary 13 in the USDA South Building, 
Washington, D. C. T. E. Hienton, chief, 
farm electrification section, AERD, ARS, 
USDA, gave a report and showed color 
slides of his recent three-week study tour of 
rural electrification in the United Kingdom 
and Ireland. Details for the tour were ar- 
ranged by the Ministry of Power and the 
Electricity Council of the United Kingdom 
and the Electricity Supply Board of Ireland, 
and included stops in England, Wales, Scot- 
land, and Ireland. 

The next Section meeting also will be 
held in the USDA South Building on Feb- 
ruary 10. The speaker at this luncheon 
meeting will be R. G. Yeck, chief, Live- 
stock Engineering and Farm Structures Re- 
search Branch, AERD, ARS, USDA. He 
will report on and show slides of his recent 
visit to Great Britain when he speaks on 
“Observations of Recent Farm Structures- 


Developments in Great Britain.” 

The Section secretary-treasurer, John W. 
Rockey, reports that arrangements are being 
made to seat the Section at ASAE tables 
for the luncheon to be held during Engi- 
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The following bulletins have been released 
recently. Copies may be obtained by writing to 
author or institution listed with each. 


The following may be obtained from 
Canterbury Agricultural College, Lincoln 
College, Christchurch, New Zealand. 


Aircraft in Agriculture by G. G. Lindsay. 
Bulletin No. 348. July, 1958. 

Tractor Power and Performance by G. O. 
Lindsay. Bulletin No. 352. November 
1958. 

A Survey of Machinery and Methods for 
Fodder Conservation by G. G. Lindsay. 
Reprint from Proceedings of Lincoln 
College Farmers’ Conference, 1960. 


American Standard—Metallizing Symbols. 
ASA Y32.12-1960. The American Society 
of Mechanical Engineers, 29 West 39th St., 
New York 18, New York. 


Foreign Competition —A Challenge for 
America. Study prepared under the super- 
vision of the Economic Advisory Com- 
mittee, National Association of Manufac- 
turers, which is made up of a cross section 
of 27 businessmen from various sections of 
the United States. NAM, 2 E. 48th St., 
New York 17, New York. 


The following bulletins may be obtained 
from the University of Kentucky, Coopera- 
tive Extension Service, Lexington, Ky. 

Regulatory Bulletin 150, Commercial Fer- 

tilizers in Kentucky, 1959. July-De- 
cember, 1959. 

Circular 508-A, The Home Fruit Garden 

by Carl E. Chaplin. 

Filing Code 24-2-1, Results of Research 

in 1959. 


The following test reports may be ob- 
tained from the British Society for Research 
in Agricultural Engineering, National Insti- 
tute of Agricultural Engineering, Wrest 
Park, Silsoe, Bedfordshire, England. 


No. 259 G. & R. Junior Mb. III Pyre- 
thrum Drier. August 22, 1960. 

No. 260/BS Massey-Ferguson Model FE- 
35 Diesel Tractor with 3.A 152 3- 
cylinder engine. March 1960. 

No. 261 Kidd Rotaflail Offset Model 
Forage Harvester, October 26, 1960. 

No. 262/BS International Model B-275 
Diesel Tractor. June/July 1960. 

No. 263 (East Africa) Steyr Model T.84 
Diesel Tractor. September 1960. 

No. 264 Trojan Balemaster Loader and 
Gale Bale Sledge. November 1960. 
No. 265 “Gloster” Forage Harvester 
(Type H2; 40 in., offset rear-delivery 

model). November 1960. 


A Bibliography of Farm Buildings Re- 
search, 1945-1958. Part IV Buildings for 
Cattle. Available from Agricultural Re- 
search Council, 15 Regent St., London, 
S. W. 1, England. Price, 4s. 11d. 


An Assessment of Investments in Land 
Reclamation. Publication—7. A Study from 
the Point of View of the National Economy. 
International Institute for Land Reclamation 
and Improvement, P.O. Box 45, Wagenin- 
gen, Holland. Price $1.50. 


Local Administration of Water Control in 
a Number of European Countries. Publica- 
tion—8 by Prof. F. Hellinga. A Study 
from the Point of View of the National 
Economy. International Institute for Land 
Reclamation and Improvement, P.O. Box 
45, Wageningen, Holland. Price $1.00. 


Electric Motors and Controls, by D. W. 
Works and J. W. Martin. Farm Electrifica- 
tion Leaflet No. 51. College of Agriculture, 
University of Idaho, Moscow, Idaho. 


Agricultural Machinery Workshops: De- 
sign, Equipment and Management. FAO 
Agricultural Development Paper No. 66. 
1960. Distribution and Sales Section, Food 
and Agriculture Organization of the United 
Nations, Viale delle Terme di Caracalla, 
Rome, Italy. 


Second Annual Report of the Director of 
the Agricultural Machinery Administration 
and the Chairman of the Agricultural Ma- 
chinery Board. 12 months ended March 31, 
1960. Department of Agriculture, Govern- 
ment of the Province of Saskatchewan, Re- 
gina, Saskatchewan, Canada. 


How Effective Are Hay Conditioners? by 
T. W. Casselman and Robert C. Fincham. 
Reprint from Nov.-Dec. 1960 issue of lowa 
Farm Science. College of Agriculture, Iowa 
State University, Ames, Iowa. 


Engineering Professionalism in Industry. 
Survey report for The Professional Engi- 
neers Conference Board for Industry in co- 
operation with the NSPE. National Society 
of Professional Engineers, 2029 K_ St., 
N.W., Washington, D.C. Price, $4.00. 


This tank offers you all three... 
+, 7. Resistance to chemicals and weathering 
2. Durability, impact resistance 


3. Low cost 


.%* because it’s 


MOLDED: FIBER GLASS 


Terrific for a aula of farm uses, this 200 gallon MFG tank will 
outlast metal many times over. Won't rust, corrode or deteriorate 
even in severe weather and exposure. Costs considerably less 


than stainless steel. 


Lightweight, sturdy and strong, it's translucent so you can see 
level of contents inside. Easy to handle and easy to clean. It's avail- 
able for immediate delivery, either assembled or knocked-down. 


Unaffected by most insecticides, chemicals and liquid fertilizers, 
liquid or dry, this MFG tank is ideal as a spray tank, portable 


water tank or storage tank. 


Weighs 55 pounds; measures 59” x 32”. Write for detailed 


information. 


GREATEST Name 


MOLDED FIBER GLASS BODY COMPANY @M =: 


4645 Benefit Avenue * Ashtabula, Ohio 
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RESEARCH NOTES 


Brief news notes and reports on research activities of special agricultural-engineering interest are 
invited for publication under this heading. These may include announcements of new projects, con- 
cise progress reports giving new and timely data, etc. Address: Editor, AGRICULTURAL ENGINEERING, 
St. Joseph, Michigan. 


USDA Sponsors Symposium 
on Poultry Health 


A symposium on poultry health and re- 
lated problems will be sponsored by the 
U.S. Department of Agriculture at the Cen- 
ter for Continuing Education at the Uni- 
versity of Georgia, Athens, March 20-22. 

The program is being planned primarily 
for research workers and scientists con- 
cerned with poultry problems in both public 
agencies and industry. 

This symposium will consider disease, en- 
vironmental, and management factors re- 
lated to poultry health. Practical means of 
overcoming current difficulties in the poul- 
try industry through joint action by scien- 
tists, State and Federal regulatory workers, 
and poultry producers and processors will 
be discussed. 

The symposium is being convened in the 
Southeast, in recognition of the growing 
importance of this area in production of 
both eggs and poultry meat. 

USDA efforts to solve poultry health 
problems will be intensified in two new 
poultry research laboratories planned for 
this region. One of these laboratories will 
be located at Athens, and the other at State 
College, Miss. Each will be staffed with 
veterinarians, agricultural engineers, and 
poultry husbandmen, working together as a 
team to improve poultry health through 
research. 

Details concerning this symposium will 
be made available to State Experiment Sta- 


tions. Additional information may be ob- 
tained from the Agricultural Engineering 
Research Division, Beltsville, Md. 


New Leaflet on Problems in 
Cotton Quality Released by USDA 


A new publication, “Cotton Quality 
Problems Associated with Mechanical Har- 
vesting,” has been released by USDA. This 
leaflet describes the problems caused by the 
use of mechanical harvesting of cotton and 
explains what techniques and equipment 
have been developed to reduce these draw- 
backs, as well as discussing current work 
and future possibilities. 


New Publication Cites 
Harvesting Problems 


The harvest and handling of grapes and 
procedures of -receiving them at several 
Michigan grape processing plants are eval- 
uated on the basis of labor requirements, 
costs, and the effect on product quality in a 
new USDA publication. “A Progress Re- 
port on Harvesting and Handling of Con- 
cord Grapes” is based on the first two years 
of a study conducted by ARS and Michigan 
State University agricultural engineers. 


ARS Engineer Assists Rockefeller 
Foundation in Colombia 

William A. Bailey of the Livestock En- 
gineering and Farm Structures Research 


Branch, AERD, USDA, is in Bogota, Co- 
lombia, serving as a consultant for the 
Rockefeller Foundation on the operation 
and maintenance of plant growth chambers. 

Bailey recently began exploratory research 
to develop improved designs for these 
chambers in cooperation with the ARS 
Crops Research Division. Growth chambers 
provide a controlled environmént for plant 
growth studies. 


Two USDA Engineers Attend 
White House Conference 


J. W. Simons, Athens, Ga., leader of 
farm housing investigations, Livestock Engi- 
neering and Farm Structures Research 
Branch, AERD, ARS, USDA, and W. R. 
Parker, Beltsville, Md., architect for farm 
housing investigations, attended the White 
House Conference on the Aging held in 
Washington, D. C., January 9 to 12. As 
observers at the Housing Section meetings, 
they noted recommendations and suggestions 
helpful in planning future farm housing 
research and in developing farmhouse plans 
for aging farmers and ranchers. 


New Publications Available on 
Saw and Toothed Cotton Ginning 


A limited number of copies of “Saw and 
Toothed Cotton Developments,”’ a new pub- 
lication by Charles A. Bennett, Cotton Gin- 
ning Section, AERD, ARS, USDA, at Stone- 
ville, Miss., is available through the AERD 
Harvesting and Farm Processing Research 
Branch, at Beltsville, Md. 

The publication, which includes 90 pic- 
tures and illustrations, discusses the his- 
torical development of saw and toothed gin 
use and design in the U.S. since the inven- 
tion of the cotton gin. 


. . . Events Calendar 
(Continued from page 89) 


March 2-7 — International Technical Con- 
gress of Agricultural Machinery, Paris, 
France. For information write to: Con- 
gres International Technique du Machin- 
isme Agricole, 19, Rue Jacques Bingen, 
Paris XVII, France. 


‘March 5-9 — Sixth Annual Gas Turbine 


Conference and Products Show, Shore- 
ham Hotel, Washington, D. C. Spon- 
sored jointly by the Gas Turbine Power 
Division, The American Society of Me- 
chanical Engineers, and the U.S. Depart- 
ment of Defense. For details contact 
ASME, 29 W. 39th St., New York 18, 
N.Y. 

March 7-12—32nd International Machinery 
Show, Paris, France. For additional de- 
tails write to Robert de Wilde, agricul- 
tural attache, 1001 Connecticut Ave., 
N.W., Washington 6, D.C. 


March 9-10 — Annual Meeting, Dairy In- 
dustries Supply Association, Barbizon 
Plaza Hotel, New York City. Informa- 
tion may be obtained from: DISA, 1145 
19th St., N.W., Washington 6, D. C. 


March 16-17— 1961 Textile Engineering 
Conference, Clemson College, Clemson, 
S.C. Information may be obtained from 
The American Society of Mechanical En- 
gineers, 29 W. 39th St., New York 18, 
IN. YY. 

March 22-23— Farm Materials Handling 
Field Days, sponsored by Wisconsin 
Power and Light Co., Wisconsin Elec- 
tric Power Co., and Madison Gas and 
Electric Co., in conjunction with Success- 
ful Farming Magazine. For additional 
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information contact Wayne Russell, rural 
promotion supervisor, Wisconsin Power 
and Light Co., Madison, Wis. 


March 28-29 — Fifth Transportation of Per- 
ishables Conference, University of Cali- 
fornia, Davis. For information write to: 
Agricultural Extension Information, Di- 
vision of Agricultural Sciences, Univer- 
sity of California, Davis. 

April 15-25 — 1961 Swiss Industries Fair, 
Basle, Switzerland. Details may be ob- 
tained from Consulate General of Switzer- 
land, 75 E. Wacker Dr., Chicago 1, Ill. 


April 17-19— Eighth National Watershed 
Congress, Ramada Inn, Tucson, Ariz. 
Details may be obtained from The Na- 
tional Association of Soil Conservation 
Districts, League City, Texas. 


April 17-21— American Welding Society 
42nd Annual Convention, Commodore 
Hotel, 42nd St., New York, N. Y. For 
further details write to Information Cen- 
ter, AWS, 33 W. 39th St., New York 
18, N. Y. 


April 18-20 — North Central Regional Ex- 
tension Agricultural Engineers’ Work- 
shop, Del Prado Hotel, Chicago, Ill. For 
information write to Arthur H. Schulz, 
Extension Service, North Dakota Uni- 
versity, Fargo, N. D. 

April 20-22 — 76th Annual Convention of 
the Illinois Society of Professional Engi- 
neers, Peoria, Ill. Information may be ob- 
tained from ISPE, 1108 East London Ave., 
Peoria, Ill. 


May 2-4 — Purdue Industrial Waste Confer- 
ence, Purdue Memorial Center, Purdue 
University, Lafayette, Ind. Further de- 
tails may be obtained from D. E. Blood- 
good, conference chairman, Purdue Uni- 
versity, Lafayette, Ind. 
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May 7-10— American Feed Manufacturers 
Convention and National Feed Industry 
Show, Conrad Hilton Hotel, Chicago, III. 
Particulars may be obtained by writing to 
E. H. Roesler, editor and publisher, The 
Feed Bag, 1712 W. St. Paul Ave., Mil- 
waukee 3, Wis. 


May 22-25— Design Engineering Show, 
Cobo Hall, Detroit, Mich. oe Te naeeened 
may be obtained from: Clapp and Poliak, 
Inc., 341 Madison Ave., New York 17, 
N. Y. 

June — First International Conference on 
the Mechanics of Soil-Vehicle Systems, 
Turin, Italy. For further information 
write to: M. G. Bekker, national secre- 
tary for the Conference, U.S. Army Ord- 
nance Tank-Automotive Command, 1501 
Beard, Detroit 9, Mich. 


June 9-17 — European Congress of Chemical 
Engineering and ACHEMA Congress, 
Frankfurt am Main. Information is avail- 
able from DECHEMA, Frankfurt am 
Main 7, Postfach. 


June 11-15 — American Society of Mechan- 
ical Engineers Summer Annual Meeting, 
Statler-Hilton Hotel, Los Angeles, Calif. 
Contact ASME headquarters, 29 W. 39th 
St., New York 18, N. Y., for information. 


June 11-23 —Solid State Mechanics Short 
Course, The Pennsylvania State Univer- 
sity, University Park, Pa. Further in- 
formation may be obtained from Con- 
ference Center, Pennsylvania State Uni- 
versity, University Park, Pa. 


June 25-30 — American Society for Testing 
Materials Annual Meeting, Chalfonte- 
Haddon Hall, Atlantic City, N. J. Write 
to ASTM headquarters, 1916 Race St., 
Philadelphia 3, Pa., for information. 
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Marketing Poultry Products — Fifth 
Edition, by Earl W. Benjamin, Fred L. 
Faber, James M. Gwin, and William D. 
Termoblen. Cloth. 6x9%4 in. xi + 327 
pages. Illustrated and indexed. Published 
by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. $7.75. 


In this fifth edition the authors have 
tried to bring the studen . ind other readers 
abreast of the changes th.. nave taken place 
in the egg and poultry marketing field. In- 
cluded in the new features are: More ma- 
terial on the economics of marketing than 
previous editions; greater prominence to the 
preparation and marketing of the by- 
products of both poultry and eggs; descrip- 
tions of all important new methods of ma- 
terials handling, distribution and merchan- 
dising; the use of automation in the various 
phases of egg- and poultry-handling; dis- 
cussions of the technical innovations, as 
well as major changes in the structure and 
organization of the marketing system; sets 
of review questions, supplementary reading 
lists, and a selective bibliography. 


Hutte, Des Ingenieurs Taschenbuch, 
by Teil B. Maschinenbau. 28th edition, 
1960. 930 pages. Illustrated. Published 
by Wilhelm Ernst Sohn, Berlin. 

The Hutte series of ‘Engineers’ Com- 
panion Books” is intended as a general 
reference handbook for engineers. The ma- 
terial is presented so that practicing and 
research engineers can acquaint themselves 
with information, development, and experi- 
ences, not only in their own fields of spe- 
cialization, but also in other fields with 
which they have no daily contact. Of most 
interest to agricultural engineers will be the 
sections on tractors and refrigeration. The 
section on tractors covers 80 pages with 85 
illustrations and numerous references. The 
section should “give a general picture of 
tractor progress in West Germany and 
should supply valuable information and ex- 
periences for use by manufacturers, instruc- 
tors and students.”” Among the aspects cov- 
ered in the Tractor Section are: Speed and 
power requirements, engines, tractor types, 
drive mechanisms, locomotion, tires, soil 
pressures, auxiliary equipment, hitches, hy- 
draulic systems, costs, and normalization. 
Reviewed by Herman Bouwer, agricultural 
engineer, Western Soil and Water Man- 
agement Research Branch, Soil and Water 
Conservation Research Division, ARS, 
USDA, Southwest Water Conservation Lab- 
oratory, Tempe, Ariz. 


Tuinbouw Techniek 1959-60. 304 
pages. Illustrated. Published by Institute 
of Horticultural Engineering, Wageningen 
(Holland). 

This book, of which a descriptive title 
could well be “The 1959-60 book of new 
ideas in horticultural engineering,” is 
divided into eight sections covering a total 
of approximately 110 items. The sections 
are: Greenhouse construction; air and tem- 
perature control; use of electricity in hor- 
ticultural practices; tractors and machinery; 
spraying and sprinkling; harvesting and 
sorting; labor methods and efficiency; and 
miscellaneous. A great variety of topics is 
included, such as new ideas for greenhouse 
construction, use of plastics, salt water 

(Continued on page 102) 
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MODEL VG4D delivers 25 to 37 hp, 
at 1400 to 2400 rpm. Wisconsin 4-cyl. 
V-types range from 13 to 56 hp. 


Cut your costs and price 
—or boost your profits 


One-cy!. Models — 
2.5 to 12.5 hp 


One-cyl. Vertical 
Shaft Models — 
2.5 to 9.2 hp 


Two-cyl. Models — 
10 to 18 hp 


with heavy-duty air-cooled 
WISCONSIN ENGINES 


Plan your power equipment 
around a Wisconsin Engine, 
and you start saving before 
your design leaves the board. 
You can use the gains to lower 
your price as a boost to vol- 
ume — or to improve profits. 


An air-cooled Wisconsin is 
smaller and up to one-third 
lighter than its water-cooled 
equal. There are no radiators, 
water pumps, fan belts, and 
other water-cooling parts to 
handle, support, or bog down 
your machine — and none to 
saddle your customers with 
costly repairs, servicing, and 
replacements in the field. 


MILWAUKEE 46, WISCONSIN 


Our “spec” engineers can help 
you speed assembly by tailor- 
ing the engine you need—com- 
plete with electrical and me- 
chanical modifications. You 
save time because the engine 
arrives ready to install. And 
we'll stand behind the quality 
and performance of the com- 
plete power package. 


What’s more, our world-wide 
service corps — 2,000 strong — 
protects your equipment dur- 
ing power emergencies wher- 
ever it is used. Get Bulletin 
S-249 covering the entire line 
of Wisconsin Engines, 3 to 56 
hp. Write Dept. O-41. 


tay WISCONSIN MOTOR CORPORATION 


World’s Largest Builders of Heavy-Duty Air-Cooled Engines 
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... ASAE Members in the News 
(Contin. ed from page 90) 


resenting entry of one of the farm equip- 
ment industry's engineering experts into the 
teaching of engineering management after 
26 years of actual experience, is believed 
to be unique in the industry. He received a 
B.S. degree in mechanical engineering in 
1934 from the University of Michigan and 
an MS. degree in business administration in 
1948 from the University of Chicago. Prior 
to joining New Idea in 1955, he was assist- 
ant manager of engineering for the Farm 
Implement Division, International Harvester 
Co. 


Peter K. Bourbeau has been appointed 
a district representative for the International 
Division of Hyster Co. His district covers 
the southern half of the African Continent. 
He previously was a field engineer with 
Caterpillar Overseas C. A. 


A. A. Swamy Rao, formerly a product 
engineer at John Deere Harvester Works, 
Moline, Ill., is now working as a research 
engineer for John Deere Intercontinental, 


_S. A., in India. 


Ray M. Lien, agricultural engineer, Pur- 
due University, has been named chief of 
party of the Purdue-Brazil project. He 
went to Brazil, South America, in 1958, as 
the agricultural technician with the Purdue- 
Brazil University educational training pro- 
gram. The party is located at a rural uni- 
versity about 250 miles north of Rio de 
Janeiro. 


William G. Searles, formerly chief en- 
gineer for Interurban Industries Division 
of Union Fork and Hoe Co., Indianapolis, 
Ind., has given up engineering to enter the 
ministry. He is now the pastor of The 
Reorganized Church of Jesus Christ of 
Latter Day Saints, Louisville, Ky. He was 
ordained to the ministry in 1948 after 
special study prescribed by the church, 
which has no seminaries as such. Until he 
came to Louisville and while working for 
Interurban Industries he had given of his 
free time to part-time pastorates. 


Peter A. Boving has joined the agricul- 
tural engineering staff of the University of 
Illinois as an assistant professor, with pri- 
mary responsibilties in the area of soil and 
water extension. He previously was asso- 
ciated with Capico, Inc. in Lindsay, Calif. 


Pierre J. Jutras has accepted a position 
as project engineer with the Speed Sprayer 
Plant of the John Bean Division of Food 
Machinery and Chemical Corp., Orlando, 
Fla. He previously was assistant agricultural 
engineer at the University of Florida, Citrus 
Experiment Station, Lake Alfred, Fla. 


Ted Zorich an ASAE student member 
and an agricultural engineering senior at 
Colorado State University, has been selected 
to this year’s edition of “Who's Who 
Among Students in American Universities 
and Colleges.” The nomination, one of the 
highest honors a college student can re- 
ceive, is based on the individual's scholar- 
ship, participation and leadership in aca- 
demic and extracurricular activities, citizen- 
ship and service to the school, and promise 
of future achievement. 


William J. Teaford has joined the agri- 
cultural engineering staff at the University 
of Illinois on a part time basis. He previ- 
ously held the position of design engineer 
at the Farm Equipment Engineering Re- 
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search Center, International Harvester Co., 
Hinsdale, III. 


George H. Hargreaves has been trans- 
ferred from his ICA position as an irriga- 
tion engineer in Manila, The Philippines, 
to one in Rio de Janeiro, Brazil, where he 
is also an irrigation engineer. 


James A. Miller, director of engineer- 
ing, Minneapolis-Moline Co., has been se- 
lected to serve on a six-man operating com- 
mittee, to coordinate activities of the com- 
pany to obtain the greatest possible logistical 
efficiency from all operations in order to 
sustain and support the marketing effort, 
to communicate the recommendations of 
the committee and the decisions of the presi- 
dent to all areas of the organization, and to 
serve as advisor to the president with re- 
spect to policy matters. 


Ralph H. Allee, long-time director of the 
Inter-American Institute of Agricultural 
Sciences in Costa Rica, has accepted a posi- 
tion as associate on community development 
for the Council on Economic and Cultural 
Affairs in New York City. 


Vernon L. Anderson has been trans- 
ferred to a new position with the Bureau 
of Reclamation —that of branch engineer 
and assistant irrigation manager for the 
Franklin Field Branch, Irrigation Division, 
Columbia Basin Project at Mesa, Wash. He 
was formely a hydraulic engineer for the 
Bureau. 


David H. Bucher, formerly a research 
engineer with Caterpillar Tractor Co., is 
now a research assistant at Pennsylvania 
State University. 


W. L. Denniston, formerly associated 
with Rogers Publishing Co., has accepted 
a position as sales manager with the EMI 
Electronic Products, Fairbanks, Morse & 
Co., West Hartford, Conn. 


Lauren W. Gates is now located in 
Lodi, Calif., where he is employed as proj- 
ect engineer with the Blackwelder Mfg. Co. 
He was previously a designer with New 
Holland Machine Division of The Sperry 
Rand Corp., New Holland, Pa. 


James G. Harter, has accepted the posi- 
tion of planning engineer with Sandia Corp., 
Livermore, Calif. He previously was em- 
ployed by American Machinery Corp. as a 
sales engineer. 


Jack Keller, who has been chief hy- 
draulic engineer for W. R. Ames Co., has 
joined the staff at Utah State University as 
an assistant professor. 


L. A. McCunn advises that he is now 
located in Waterloo, Iowa, where he is an 
engineering trainee with John Deere Trac- 
tor Research and Eng. Center. He previously 
was farm electrification engineer for Wis- 
consin Electric Power Co. 


Melvin A. Hagood, having completed 
his graduate study and received an MS. 
degree in irrigation science at the Uni- 
versity of California, has returned to the 
extension service at Washington State Uni- 
versity as acting extension agricultural en- 
gineering specialist for the Prosser Irriga- 
tion Experiment Station. 


Robert L. McFall has joined the agri- 
cultural engineering department staff at 
the University of Illinois, where he is an 
instructor in soil and water. He was 
formerly an assistant engineer for the Water 
Resources Division, State of Kansas. 


Stephen J. Mech has been transferred 
from the Prosser, Wash., office of the 
USDA Agricultural Research Service to its 
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Fort Collins, Colo., office, where he is a 
research investigations leader for erosion 
control. 


Joh» Monteith, Ill has accepted a posi- 
tion of highway engineer with the USDA 
Forest Service. He was formerly an agri- 
cultural engineer with the USDA Soil Con- 
servation Service. 


Robert R. Rowe, formerly manager of 
the Doane Agricultural Service, St. Louis, 
Mo., is now associated with the Market 
Development Division of U.S. Steel Corp. 
as a market development representative. 


Robert M. Smith has accepted a posi- 
tion as sales representative for Metal Prod- 
ucts Section, Motor Wheel Corp., Lansing, 
Mich. He formerly was a product design 
engineer in the implement engineering 
dept., Tractor and Implement Division, Ford 
Motor Co., Birmingham, Mich. 


Russell T. Snow has accepted the posi- 
tion of assistant drain engineer for the 
Macomb County Drain Commission, Mt. 
Clemens, Mich. He previously was con- 
nected with the USDA Soil Conservation 
Service, as an agricultural engineer. 


George E. Williams, who was asso- 
ciated with B and G Drilling and Supply, 
as well as M and G Equipment, as an 
agricultural engineer, has accepted a posi- 
tion with Tipton and Kalmbach Inc. of 
Denver, Colo. He is located in Lahore, 
Pakistan, working on an irrigation and 
reclamation project. The work is of a 
technical and supervisory nature in connec- 
tion with the construction of some 1800 
tubewells. 


. . » Necrology 
(Continued from page 90) 


which was erected in 1931. This building 
was named Kelley Hall ia his honor in 
1959. He taught college students, voca- 
tional agriculture and veteran-teachers, farm 
leaders and farmers for 45 years; was ad- 
ministrator in charge of all teaching, re- 
search and extension programs in agricul- 
tural engineering carried on in Kentucky for 
37 years; acted as consultant to the Ken- 
tucky Agricultural Experiment Station farms 
in design and construction of major build- 
ings, roads, drainage, water and sewage dis- 
posal systems; acted as consultant for most 
of the state’s 4-H Club county and regional 
camps; and was consultant and supervisor 
of all maintenance work on structures, land, 
soil and water systems of the Experiment 
Station Farm from 1919 to 1955. 


During his tenure at the University of 
Kentucky, he was a consultant to the Soil 
Conservation Service and a member of the 
Advisory Committee in Soil Erosion Investi- 
gations; a collaborator with the United 
States Bureau of Home Economics and Agri- 
cultural Engineering in making a rural 
and farm housing survey; a member of the 
Mid-West Building Plan Committee; a di- 
rector of the In-Service Training Program 
for 29 rural electric cooperatives; and 
founder of the Kentucky Inter-Industry Farm 
Electrification Council. 

His membership in ASAE dates back to 
1913 and he was a charter member of the 
first student branch at lowa State University 
in 1910. He was elected a Life Member in 
1949 and a Fellow in 1959. He was a mem- 
ber of the American Association of Uni- 
versity Professors, Alpha Zeta, and Gamma 
Sigma Delta. 

His survivors include his wife, Alice, and 
two daughters, Mrs. Kenneth J. Woodruff 
and Mrs. George A. Cannon. 
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Literature listed below may be obtained 
by writing the manufacturer. 


Fluid Power Equipment 


Hydreco Divisica, The New York Air 
Brake Co., 9000 E. Michigan Ave., Kalama- 
zoo, Mich.— An 8-page general bulletin, 
No. 10-001, describes and illustrates gear 
pumps, control valves, and motors, and their 
application on mobile equipment and pro- 
duction machinery. The construction and 
design features of each of the various com- 
ponents are described in detail and illus- 
trated with photographs and cutaway 
drawings. 


Bulk Material Handling Booklet 


Tote System, Inc., Beatrice, Nebr. — Cata- 
log No. 8, a 32-page booklet, details all the 
ramifications of a complete bulk material 
handling system as an inplant and interplant 
system; automated system; distinct storage 
units; and discharge hoppers and shipping 
containers. Photos and diagrams show sys- 
tem in operation and also show special ap- 
plications and adaptations of both liquid 
and dry materials handling bins. 


Heat Transfer Equipment 


Young Radiator Co., Racine, Wis.—A 
32-page, 3-color catalog, No. 160, covers 
heat exchangers, supercharger air coolers, 
industrial and oil field equipment, and 
heating and air conditioning products. In- 
formation includes a brief history of the 
company, its location, facilities, and services, 
and a complete product resume, including 
installation photos. A presentation of scien- 
tific nuclear heat transfer applications, 
stressing technical research developments 
to meet the requirements of the atomic era, 
complete the contents. 


Fireproofing Publications 


Vermiculite Institute, 208 S. LaSalle St., 
Chicago 4, Ill. — Several recent publications 
covering vermiculite concrete, water repel- 
lent masonry fill insulation, and specifica- 
tions and technical data on type MK fire- 
proofing are offered. 


Switches for Industry 


Micro Switch, a Division of Minneapolis- 
Honeywell Regulator Co., Freeport, Ill. — 
Form No. 84-441, a 4-page circular entitled 
“Switches for Industry,’ features adjustable 
pulse, center neutral limit and proximity 
switches. Illustrated are a variety of limit, 
explosion-proof, basic, pushbutton, mercury, 
and toggle switches for use on machine tools 
and other industrial equipment. 


Belting Catalog 

The Boston Woven Hose & Rubber Di- 
vision, American Biltrite Rubber Co., Boston 
3, Mass. — A 36-page belting catalog gives 
complete specifications and information on 
full line of conveyor, elevator, and trans- 
mission belting. In: addition to the detailed 
data, cross-section illustrations show the 
construction of each belt. One section is 
devoted to helpful tables dealing with belt 
eights, belt gages, fabrics, and belt recom- 
mendations. Another section deals with the 
company’s technological advancements. 


Automotic Transmission 
for Small Engines 

Morse Chain Co., a Borg-Warner Indus- 
try, Ithaca, N. Y.— Product Catalog No. 
PFT-60, an 8-page, 2-color piece, describes 
and illustrates an automatic power-flow 
transmission for engines 1 to 25 hp, includ- 
ing general information, applications, prin- 
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ciple of operation, drive selection chart, in- 
stallation data (with diagrams), and main- 
tenance tips. 


Pumping and Hydraulic Data Manual 


Peerless Pump —Hydrodynamics Divi- 
sion, Food Machinery and Chemical Corp., 
301 West Avenue 26, Los Angeles 31, 
Calif.— A 20-page manual, designated as 
Bulletin EM-77 and entitled ‘Useful Pump- 
ing and Hydraulic Engineering Data,’’ em- 
phasizes practical data for the engineers’ 
everyday use, and includes charts and prob- 
lem solving formulae. Other informative 
reference items are also given, including a 
weir table, orifice charts of pipe and fric- 
tion loss charts. 


Tractor Literature 


Allis-Chalmers Mfg. Co., Milwaukee 1, 
Wis. — The following literature pieces are 
offered: 

Catalog UT-130 describes and illustrates 
the utility applications of two industrial 
crawler tractors — the H-3 gasoline 
powered model and the HD-3 diesel 
powered unit. 

Two catalogs — No. TL-2332, covering 
the D-15 three-plow tractor, and No. 
TL-2334, covering the D-17 four-plow 
tractor — describe and illustrate each 
tractor feature. Specifications are also 
included. 


Farmers Reference Handbook 


Behlen Manufacturing Co., Columbus, 
Nebr. — A 32-page booklet, the 1961 edi- 
tion of the Farmers Handbook is entitled 
“You... and On-the-Farm Grain Storage.” 
This handbook reviews ASC and CCC reg- 
ulations for grain storage on the farm and 
also includes suitable illustrations. 


Corporate Booklet 


Rockwell-Standard Corp., Coraopolis, Pa. 
—A 36-page, 2-color bookle entitled 
“Dynamic Diversified” contains in 
formation concerning the products, corporate 
organization, and foreign operations of the 
firm, including illustrations. 


Clutch Plates and Facings 


The S. K. Wellman Co., 200 Egbert Rd., 
Bedford, Ohio — Bulletins Nos. $-55-30 and 
L-1391A contain data on Velvetouch and 
Velvetouch Feramic clutch plates and fac- 
ings for agricultural machinery. 


Mulch Treader 


Richardson Manufacturing Co., Cawker 
City, Kans.— A 16-page brochure describes 
and illustrates the mulch treader for use in 
stubble mulch farming or crop residue 
management. Construction features are also 
included. 

Soil Testing Equipment 

Irrigation Engineering Corp., 335 Genoa 
St., Monrovia, Calif —Two catalogs describe 
and illustrate pressure membrane, porous 
plate, and filter funnel apparatus for use in 
the soils laboratory, and tensiometer type 
moisture gages for the laboratory, experi- 
mental farms, commercial grower, green- 
house, home garden and potted plants. 


Engineering Manual 


Marlow Pumps, Division of Bell & Gos- 
sett Co., P.O. Box 200, Midland Park, N. J. 
—Engineering Manual No. EM-60 contains 
24 pages of indexed information, charts, and 
graphs regarding pump selection, installa- 
tion, and application. 


Hydrostatic Transmissions 


Dynex Inc., 777 Dynex Dr., Pewaukee, 
Wis.—A_ 17-page, mimeographed,  illus- 
trated technical paper entitled ‘Hydrostatic 
Transmissions” presented at a recent con- 
ference on hydrostatic transmissions. 


TRANSISTORIZED 


SOIL 
MOISTURE 
METER 


The BN-2A Moisture Meter tells you 
when to irrigate...and how much! Elim- 
inate guess-work and measure available 
moisture at the all-important root level. 


Accurate and simple to use... bury 
gypsum soil blocks at root level...con- 
nect soil block wires to moisture meter 
..- press the button and at a glance the 
meter tells you how much soil moisture 
is available for proper plant growth. 


Saves you money in water usage, 
pumping costs, and prevents leaching of 
soluble plant foods. Will pay for itself the 
first year. 


BN-2A Meter complete with 


neck strap and batteries... . $9600 
Gypsum Soil Blocks with wire leads 
$2.20 ea. 


FP ae ee ee ee ee ee eg 


Industrial Instruments, Inc. i 
89 Commerce Road | 
Cedar Grove, Essex County, N. J. { 


SEND COMPLETE DESCRIPTIVE INFoRmaTiON 
ON THE BN-2A SOIL MOISTURE METER AND §j 
NAME OF NEAREST LOCAL DEALER. 


Name.......... \ttoasinepeleaubesbeccdseebincaions i 

t 
Address....... sebbsbsocenochpybostbaneebiabetse i 
_ . rene Pe icscasiictacsoneens ; 
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The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


A-Rahman, Tag E. D. — Trainee, (SCS) 
USDA. (Mail) c/o Loyd M. Adcock, 
FAS-FTD, USDA, Washington 25, D.C. 


Atkins, Richard C. — Specification exec., 
Massey-Ferguson (U.K.) Ltd., Banner 
Lane, Coventry, England 


Baver, Jr., Charles A. — Materials handling 
spec., Charles H. Hood Dairy Founda- 
tion, 500 Rutherford Ave., Boston 29, 
Mass. 


Bedri, Mohd A.—Agr. engr., eng. div., dept. 
of agr., Ministry of Agr., Khartoum, 
Sudan 

Brian, Gerald A. — Sales spec., Koppers Co., 
Inc. (Mail) 1596 Buttrick Ave., S.E., 
Ada, Mich. 


Cabotaje, Amante P. — Instr., Mindanao In- 
stitute of Technology, Kabacan, Cotabato, 
Philippines 

Howell, William D. — Irrigation engr., Choc- 
taw, Inc. (Mail) 1381 Oakwood Dr., 

_ Whitehaven, Tenn. 

Hubbard, Roy C. — Agr. engr., (SCS) 
USDA, P.O. Box 1128, Grenada, Miss. 
Kawamura, Setsuji — Des. engr., exp. sta., 
Hawaiian Sugar Planters Assn., 1527 

Keeaumoku St., Honolulu 14, Hawaii 

Kuether, Donald O. — Eng. trainee, tractor 
eng. dept., Allis- Chalmers Mfg. Co. 
(Mail) 6207 W. Oklahoma Ave., Mil- 
waukee 19, Wis. 

Moore, Julian S., Jr. — Student, agr. eng. 
dept., University of Florida. (Mail) 820 
N.W. 20th Terr., Gainesville, Fla. 

Ray, Kermit R. — Asst. ext. agr. engr., agr. 
ext. service, Mississippi State University, 
State College, Miss. 


Rist, Paul R. — Construction engr., (SCS) 
USDA. (Mail) 210 E. Maple St., Beres- 
ford, S. D. 

Snyder, Alfred A. — 110 S. Tulpehocken St., 
Pine Grove, Pa. 

Stokely, Theodore P. — Serviceman, farm 
equipment sales, International Harvester 
Co. (Mail) 2743 Amelia Ave., Decatur, 
Ga. 

Suddarth, Stanley K. — Professor, Dept. of 
Forestry and Conserv., Purdue University, 
Lafayette, Ind. 

Swain, Poul E. — Plant engr., Big Chief 
Div., Consumers Co-op. Assn. (Mail) 
3013 N. Elm, Hutchinson, Kans. 


Tanaka, Takashi — Asst. prof. of agr. ma- 
chinery, agr. eng. section, Shiga Prefec- 
tural College, Kusatsu, Shigaken, Japan 

Thomas, Lacy G., Jr. — Pres. and megr., 
Thomas Tractor Co., 1620 N. Magnolia, 
Oscala, Fla. 


Tisdale, Robert L. — Agr. engr., (SCS) 
USDA. (Mail) 919 W. Lynne, Green- 
ville, Miss. 

Wheeler, T. Ray — Rural spec., Missouri 
Power and Light Co., 106 W. High St., 
Jefferson City, Mo. 


Witmer, Bill B. — Power use coordinator, 
Eastern Nebraska Public Power District. 
(Mail) Syracuse, Nebr. 


TRANSFER OF MEMBERSHIP 


Bartlett, George $. — Field mechanization 
engr., South African Sugar Assn., P.O. 
Box 507, Durban, Natal, South Africa 
(Affiliate to Member ) 


Buttfield, John K. — Production mgr., Oliver 
Australasia Pty. Ltd., P.O. Box 42, Rose- 
bery, N.S.W., Australia (Associate Mem- 
ber to Member) 

Detroy, Benjamin F. — Agr. engr., (NRBO) 
USDA. (Mail) Agr. Eng. Dept., Uni- 
versity of Wisconsin, Madison, Wis. 
(Associate Member to Member) 

Friday, W. H. — Instructor, agr. eng. dept., 
Purdue University, Lafayette, Ind. (As- 
sociate Member to Member) 

Hahn, Charles L. — Hydraulic engr., div. of 
water, Ohio Dept. of Natural Resources, 
1562 W. First Ave., Columbus 12, Ohio 
(Associate Member to Member) 

Harris, Roland R. — Asst. prof., agr. eng. 
dept., University of Georgia, Barrow 
Hall, Athens, Ga. (Affiliate to Member) 


Kucera, Henry L. — Asst. prof. and asst. agr. 
engr., agr. eng. dept., North Dakota 
State University, Fargo, N. D. (Associate 
Member to Member) 


McKillop, Allan A. — Asst. prof. of: agr. 
eng. and asst. agr. engr., University of 
California, Davis, Calif. (Associate 
Member to Member) 


Mellen, John F. — Field engr., Caterpillar 
Americas Co. (Mail) No. 6 La Seiva 
Ave., Maraval, Trinidad, W. I. 


Morris, Carl F. — Partner, Delta Engineer- 
ing, Inc. (Mail) 1701 Northwestern 
Ave., West Lafayette, Ind. (Associate 
Member to Member ) 


Moysey, Eric B.—Asst. prof., agr. eng. dept., 
University of Saskatchewan, Sask., Cana- 
da (Associate Member to Member) 


Saxena, Rajendra P. — Asst. agr. engr., 
State Tractor Organization, Government 
Agr. Workshop, Lucknow, U. P., India 
(Associate Member to Member ) 


Smith, Lloyd L.—Agr. engr., Transportation 
and Facilities Res. Branch, (AMS) 
USDA, Barrow Hall, University of Geor- 
gia, Athens, Ga. (Associate Member to 
Member ) 

Staley, Leonard M. — Asst. prof., agr. eng. 
dept., University of British Columbia, 
Vancouver, B. C., Canada (Associate 
Member to Member) 

Zachariah, Gerald L. — Instructor, agr. eng. 
dept., Purdue University, Lafayette, Ind. 
(Associate Member to Member) 


STUDENT MEMBER TRANSFERS 


Bishop, Robert—( North Dakota Agricultural 
College) Mapleton, N. D. 


Just, Clarence A. — (North Dakota Agricul- 
tural College) 1367 N. 13th St., Fargo, 
North Dakota 


Keller, George W.— (Michigan State Uni- 
versity) R.R. 1, Jasper, Mich. 

Martin, George R.— (Michigan State Uni- 
versity) R.R. 2, Fowler, Mich. 


Meyer, Dennis — (North Dakota State Uni- 
versity) 1341 6th Ave., S., Fargo, N. D. 


Ulberg, Thore G.— (North Dakota Agricul- 
tural College 1326 12th St., N., Fargo, 
North Dakota 


Yaeger, Earl C. — (North Dakota State Uni- 


versity) 416 N. 2nd St., East Grand 
Forks, Minn. 


FOR INDUSTRY AND AGRICULTURE 


8” THRU 38” RIM DIAMETERS 
WITH HUBS AND AXLES 


ELECTRIC WHEEL COMPANY 


DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY 
QUINCY, ILLINOIS 


98 


YOUR INQUIRY INVITED... 
CATALOG SENT UPON REQUEST 


AGRICULTURAL ENGINEERING * FEBRUARY + 1961 


_ 


ee ee 
(3 ie if 


al iar Wee LER Ray Vee! tm, “e Qe OS ee ee = ‘, hee. or ni a 
EE eo Gt aa a Se Se gre Meee See ; i - x 
Ge eee SAS eee ae or a 
ae Bre 3 ee eee othe: es lee Bae, Geshe Tage’. Sie sie xe > iat? & 
as Sah, tem pad yk cn 5 RN lee ae Es be 2 7 a is WEE ont " CACO ear ee 2% 7 eee 
; ane Bie aye eee cei oe a i ia ae de sy = es abe ea Poa an eis BIT tea Ee eee ES EN ree ; shy ye m 
eee 
2 BS ik Sect Bai 
aed eee 
si oso ie 
: es ae 
4 SEAR 
ee Orr ean CAN bes ac APES 
by Sees sh ee ee i oe ee SR hy es 
Ps ne ag 5 het i A taal on 
a es Be Or Wes ace oe aoe fy | cae 
5 & : Racommmanatain S fC RROE Be, es A ait 
Es SR ee Bees esta 2 jag Sena 
#3 ay fe act 3 Pecan seco 2 = rag 
s , a nn NR, SR i. oe 
ES = é ae Bas i ee oe aaa 
: WY ae 4 Ta Ae - 4 es) a 
| * MEMBERSHIP as 
. ions Son i ae ee 
a sooeed iS meet 
~~~ APPLICANTS oe oe 
SS Roce am es trates Me ee: a 
i r: ee cs 
; saasanneeneeteeenead ‘Saratne. 
| BS es 
; Se Ds 
- Be, Meee of 
; Be fue 
te Bee eer), 
; acre 
gee 
EEE ————————— Sh PY ae 
s ee fated 
< ia Bese 
: pe Cate 
S me Fectia 
iy Reames: 
; re 
1 hp eee 
Beare 
s rk ee 
i Cae 
+ at oe 
: a), ay. 
Sis oy 
4 “oe ay 
ae 
s ae as 
Pee, c 
3 Bee St Pe 
Sie oe 
fe ‘3 x au’ 3 na x 
eer ett 
Bert 2) 
: ae 
‘ i ea 
is ae a 
: Se a 
3 ee ee aera: 
: ral : eae 
. a Gee 
ey se 
ie ear 
F Na ri ee 
etal ee Poh ee 
. ee Bests is 
: ole 
< Bei) oie 
‘ Pood pce ean 
: potteeles, aan 
Sohn Seas 
Baa 
ic) a 
: i ee 
: Beare i 
et: 
y Eo oe: 
PM | Ser ag 
. pers ae 
ye oe ae 
| Be oe 
5" ie ee 
| oe 
4 ay = eee 
fe ee eee 
: toi See 
Yori, & Bas) 
\ gta Bila 
es gi 
: a Bh 
~ A 
“a Be Rita | chee 
Po Be a 
se Seite 
pea Mea 
Pa ie Soe 
ES pales 3 
Fs ORR: 
“are? 

é aa aliee a iba Ce SRS BS AR IR RE Laird, SR ede ls oa de See Be coi Rae eee ey eas 
ae ae +e Gy aye ‘ae ie SN Ye aes ee 2 aoe 3 Maeve ae She Be See a 7 7 “ih eye 8S Re eae 
4 i too lies pei, 4 } % ‘ Fa ere : FR: ine = Re 
2 fee il a eae 2» me as eae 
if ee : aes 7. oe = bes eae 

date peel. co - - ee: te Beate Sous, See 
eens # eee c Boe, Taare 
yh a or / es et ee eae ie eee ‘ sates Souci Pe 2h. saya oa ee 
ful ‘ ie ae Cee i ig x Sie An Botta ae >” ae Ire Name ie? SRC TR Re eS Se ane : Ere hy tek ees at age et Hie a 
si Ba ang 
se aN Saree OS 
4 ees ae 
eee 
eG 
; _ ~—-vsetan n t Cates f 
; SS Oe a ee a pees Se 
bh Mf ij ri) ; Ay > ge ae 
‘ " | or Sree Ovi oS er 
t if fi Vey / /[(_ ae 
; j Ne \ : eS fem. | ed Ph cer Boe 
: 7 ¥ * Bee Sree Oe, I De shes 
: “ai ke: j ae oT east 4 § ¥ “ Apne ae: 
“ ‘ 2 SSS oe vs on “s a ae - ae ie. ie.) eee 
' a — % «Bee ia i, “oa ‘4 ; ‘iff os il aii StS 
= \t es RR ee 3 SS a sae 
: \ . { j ee iy 6% | Pa ai a 1 4 gree ya. Be ae 
/ vi ‘ ‘ . ae ee a § : i 2 if eet a oe 
»y : % ~ ’ A; U ee ry 4 \ <a \ _ a pe mh ri ; if | 2 53 
: a ~~ Sr es , : \ Sy a awe! iif ; ae 
hs te ad a et naff ts 4a) 5 CA SG tt ry jue Saas 
ee ie i ae ad Ss fh, ae % “ eee f bee 
See — ~~ a ee ee < e %, ae eres “ oer 
poem ~ SOs 7, jee . i re nl a er ea ane oe << aren er 3 vy eee 
~ ee Das roa ate ® memeenitt ‘ — ecg oN ah fe ieee a 
es . * Ss Naa 
, . & a oe , 
! Be a ie 
« ss (le 
to a a 
Siy7 ae 
ae age. 
j ae. 
. oes 
ox Rei, 
- whe ps a 
B- | a 2 an 
: is {Ae ia 
a oe le 
t sy 
i 
oak 
reg ee: ead 
pees “a 
ae Seng 
eer, egy! ae 
z = r . ‘ eis weep 
NSE oe: Oe OM ee te ee a oe a es Sk a ie Ty ope 8 oN ay as 
Dee cameos PEMD Wage Ghee) gs Se mer ad GTM, 6 Kiss: Pet reece ee ees oo aa - ae To EE Ey Beers ee 
Ma degere mm gh 8 ot 2 ea Pee ays ° ote e | peek i ato Sa Sire ET tard ae tng E ee pot Beda pee eee ao 
Pane as es eck Som Ce ae Bs: 2) ee Coat rae oe : : ats gee — Sy v . * 
* iy gs ee SAVE Ie nee Rati eters Ry te ae f eel yeaa egg Yi tt - ie ore - oe if . i +: aR 4) 
ieee Oh Tt et “eh pe pe a roe, r Rie foci yee Oy area 


1961 


oo Seen sf 


RUGGED 
AS ALL 
OUTDOORS 


Neither the weather-blasted, dirt-clogging grind 
in the fields—nor the rust-breeding periods of idle- 
ness known to every farm implement—can rob 
DIAMOND Roller Chain of its stamina. 

For DIAMOND is rugged as all outdoors. . . built 
to resist any destructive force likely to confront it. 
As a horsepower harness, it’s 98-99% efficient and 
requires only the barest minimum of care. 


That’s why, for 69 years, farm machinery 


builders and users alike specify DIAMOND . . . the 
roller chain with more manufacturing refinements 
to resist wear and fatigue than any other power 
transmission medium. 

Look for the <> on the Links 
All types and sizes of standard roller chain are 
available from your local source of supply. 


DIAMOND 
“A” Series Roller Chains 


The “A” Series will connect and 
operate over the same sprockets 
as the A.S.A, 2000 Series. 


DIMENSIONS 


Factory 
No. 


7066 
87066 
87050 

7050 
87033 

7043 


Write for 
DIAMOND's 
complete new 
Roller Chain 
and Sprocket 
Catalog. 
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Side Bor i Average Tensile 
Thickness Strength 


3700 
3700 
6100 
6100 
8500 
8500 


DIAMOND CHAIN COMPANY, INC. 
A Subsidiary of American Steel Foundries 
Dept. 616 * 402 Kentucky Avenue, Indianapolis 7, Indiana 


Offices and Distributors 
in All Principal Cities 


DIAMOND 
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PERSONNEL SERVICE BULLETIN 


PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail. For further information, see the issue 
of AGRICULTURAL ENGINEERING _indi- 
cated. “Agricultural Engineer” as used in these 
listings is not intended to imply any specific 
level of proficiency or registration as a profes- 
sional engineer. Items published herein are sum- 
maries of mimeographed listings carried in the 
Personnel Service, copies of which will be fur- 
nished on request. To be listed in this bulletin, 
request form for Personnel Service listing. 


Positions Open—(1960) July—O-245-623, 256- 
624. August—O-270-625. September—303-627, 
303-628, 303-629, 303-630, 273-631, 284-632, 309- 
634. October—O-318-636, 320-637, 322-638, 322- 
639, 322-640, 325-642, 326-643, 347-645. No- 
vember—O-372-646, 392-647, 393-648. December 
—O-407-649, 425-651, 429-652, 388-653. (1961) 
January — 0-434-654, 440-655, 461-656, 465-657, 
465-658. 


Positions Wanted—(1960)—July—W-221-53, 252- 
57, 253-58, 257-60. August—W-263-61, 264-62. 
September—W-274-65, 281-66, 282-67, 283-68, 
294-70, 287-73, 287-73, 297-74, 300-75. October— 
W-305-76, 314-77, 323-78, 328-79. November— 
W-338-80, 377-81, 379-83, 365-84, 376-86, 355-87, 
394-88. December—W-420-89, 419-90, 412-93. 
(1961) January—W-431-94, 444-95, 453-96, 468-97. 


NEW POSITIONS OPEN 


Agricultural Engineer for product research 
and development with established manufacturer 
of farm machinery, including farm materials 
handling equipment. Midwest. Age 25-35. 
BSAE or BSME. Experience 4 years in farm 
machine design and/or research. No physical 
handicaps. Supervisory ability necessary. Op- 
portunity for advancement to chief engineer. 
Salary open. O-11-101 


Design Engineer for pneumatic conveying sys- 
tems with established growing manufacturer in 
upper Midwest. Responsible for design and 
installation of systems, selection of components, 
engineering advice to sales department, coor- 
dination of drafting, electrical, service, installa- 
tion, and other phases of assigned jobs. Mar- 
ried. Age 30-45. BSAE, ME, or CE (struc- 
tural). Experience 3 years in field of air con- 
veying, including plant layout. High degree of 
aptitude for working with architectural blue- 
prints. Company one of largest in its field, with 
700 employees. Doubling volume each 5 years. 
Average age of top management, 37. Salary 
$8400-9000. Inquire or apply by mail only. 
O-13-102 


Technical Service Engineer for fertilizer sup- 
plier in Southeast. Supervise installations and 
maintenance of company’s field storage tanks 
for nitrogen solutions and anhydrous ammonia. 
Advise customers on field application equip- 
ment. Age 21-35. BSAE. Experience helpful 
but not required. Must be able to meet and 
talk easily with farmers, fertilizer dealers, and 
manufacturers. Opportunity for growth in re- 
sponsibility with company expansion, either in 
sales field or increase in types of products. Ex- 
cellent group insurance and retirement program. 
Salary $5100 plus car and expenses. O-10-103 


Agricultural Engineer to head teaching pro- 
gram in farm power and machinery in an east- 
ern school with ECPD accredited agricultural 
engineering curriculum. Opportunity for some 
research. Age 28-40. BSAE and MS in agricul- 


NEW _OW 


tural or mechanical engineering. Prefer man 
with PhD or good progress toward completing 
PhD requirements. Experience at least two 
years teaching or with farm equipment manu- 
facturer, or combination of both. Integrity, in- 
dustry, desire to work with students, and 
willingness to cooperate with other staff mem- 
bers in departmental programs. Excellent op- 
portunity in expanding program. Opening avail- 
able in September, on retirement of staff mem- 
ber. Excellent retirement, leave, and other 
fringe benefits. Salary open. O-35-104 


Graduate Fellowships in cotton ginning engi- 
neering (six to be awarded in next two years) 
to work for MSAE with concentration on cot- 
ton ginning engineering in a southeastern state 
college. Age under 35. BSAE or BSME. 
Acceptable for admission to graduate school. In- 
terest in cotton ginning research or education. 
Application deadline for 1961-62 school year is 
April 1. Salary $2500 for 12 month. O-36-105 


Irrigation Engineer (assistant) for design, de- 
velopment, and field evaluation of equipment 
used in overhead and surface irrigation systems. 
Location Hawaii. BSAE or BSCE. Experience 
in irrigation and agricultural equipment desir- 
able but not required. Ability to handle research 
projects and a limited amount of extension work. 
Salary open. O-57-106 


NEW POSITIONS WANTED 


Agricultural Engineer for sales work in power 
and machinery field with manufacturer or dis- 
tributor. Prefer East Coast territory. Married. 
Age 34. No disability. BSAE, 1948, Pennsyl- 
vania State University. Farm background. Sales 
training, territory sales, and branch sales man- 
ager 12 years. War service in Navy 29 months. 
Available on reasonable notice. Salary $9000. 


Agricultural Engineer for design and develop- 
ment in power and machinery with manufacturer 
in Midwest or West. Single. Age 28. No dis- 
ability. BSAE, 1960, University of Minnesota. 
Farm background. Experience in Navy nearly 
4 years (electrician). With Remington Rand 
6 months on assembly of Univac Computer. 
U.S. Geological survey 3 months as field assist- 
ant. Since graduation 6 months with REA Coop 
as power use advisor. Available March 15. 
Salary open. W-21-2 


Agricultural Engineer for design, develop- 
ment, or research in farm structures or soil and 
water with industry or public service in Mid- 
west, Northwest, or Canada. Moderate travel. 
Married. Age 34. No disability. BSAE, 1955, 
North Dakota Agricultural College. Farm back- 
ground. Experience 2 years in soil survey; 1% 
years in structural design in USA. Since Oct. 1, 
1959, in Sweden, in stress analysis, hydraulic 
computations, and cost estimating with civil en- 
gineer on water and sewage projects. War 
service in Swedish army. Available = early 
spring. Salary $600 per month. W-22-3 


Agricultural Engineer for design, develop- 
ment, research, or teaching in farm structures, 
with industry or public service, anywhere in 
USA. Single. Age 23. No disability. BSAE, 
1959, and MSAE expected 1961, Michigan State 
University. Dairy farm background. Available 
March 1. Salary $6000-7000. W-24-4 


_ Agricultural Engineer for development, exten- 
sion, teaching, or research in product process- 
ing with industry or public service. Northeast 


STEEL PINTLE 


preferred, or Midwest or West. Single. Age 
25. No disability. BS in agriculture, Uni- 
versity of Connecticut, 1958. MSAE, University 
of Massachusetts, 1960. Operated dairy farm 
1% years. Research Fellow one year. Instruc- 
tor half time one year. Active commissioned 
service in Army, 6 mo. Available September 1. 
Salary $6000-7000. W-29-5 


Agricultural Engineer for design, develop- 
ment, research, sales, or service in soil and 
water field with manufacturer, distributor, con- 
sultant, or farming operation. Prefer northern 
location. Married. Age 31. No _ disability. 
BSAE, 1952, University of Idaho. Farm back- 
ground. Operated irrigated farm 3 years. Work 
unit engineer with SCS 4 years. U.S. Air Force. 
Commissioned active service 2 years. Reserve 
Status, Captain. Available on 60 to 90 days 
notice. Salary open. W-16-6 


Designer, for design, development, research, 
liaison, expediting, sales, or service in power 
and machinery or contract construction, with 
manufacturer or distributor. Location Mans- 
field, Ohio area, or possibly Wisconsin. Mar- 
ried. Age 43. No disability. Special study in 
engineering mathematics, welding, strength of 
materials, and other courses related to jobs 
held. Experience from 1937 to 1954 with farm 
equipment manufacturers, working up through 
shops to field engineer, assistant to chief engi- 
neer, and coordinator of design. Design with 
electrical appliance manufacturer 1954-55. Plans 
engineer with large contract construction firm 
1955-57. Master design draftsman with manu- 
facturer of automatic washers, 1957-58. Assist- 
ant experimental designer working with chief 
designer for manufacturer of seating for trans- 
portation, 1958-60. Available on reasonable 
notice. Salary approximately 500 per month. 
W-30-7 


Agricultural Engineer for design, development, 
research, extension, or teaching in soil and 
water field with public service or with consult- 
ant, farming operation or trade association, any- 
where in U.S. or Canada. Married. Age 36. 
No disability. BSAE, 1952; MSAE (with minor 
in CE) 1960, South Dakota State College. Farm 
background. SCS engineering 6 yr. Graduate 
assistant 2 yr. ARS, USDA, 1 yr. in field in- 
vestigations for research. Military service over 
1 yr. in Army. Available on reasonable notice. 
Salary open. W-34-8 


Russian S and W Books 
Available for Translation 


B. D. van’t Woudt, assistant agricultural 
engineer, University of Hawaii, Honolulu, 
advises that he has brought back with him 
from a recent trip to Russia the following 
books and will be happy to make any of 
these available to institutions: The Biolog- 
ical Basis of Irrigation Engineering, by 
N. S. Petinov, 1957; The Basis of Exploita- 
tion of Irrigation and Drainage Systems, by 
V. A. Shaumyan, 1957; Report 31, Institute 
for Hydrotechnique and Amelioration, by 
Trudy, 1957; Vol. 28, Institute for Hydro- 
technique and Amelioration, by Trudy, 
1958; Hydrotechnical Information on 
Amelioration and Hydrotechnique, Vol. 
1960; Hydrotechnical Information on 
Amelioration and Hydrotechnique, Vol. 
1960. 


for industrial and agricultural 
applications where long chain life, 


low cost and low maintenance requirements 


are governing factors. 


THE LOGKE STEEL CHAIN COMPANY 


1211 SABINE STREET, HUNTINGTON, INDIANA 
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New Shop Dynamometer 


Tryco Manufacturing, 1160 South Mon- 
roe St., Decatur, IIl., has developed a dyna- 
mometer designed for shop use. The com- 


pany, it is said, was interested in construct- 
ing a unit that would be priced low enough 
that a school would be able to purchase one 
for use in shop courses. 

The unit’s power panel is completely 
portable and may be mounted on the front 
of the dynamometer, on the tractor seat, or 
elsewhere for greater visibility. A  dual- 
range power gage indicates both horsepower 
and torque at all speeds. The electric tach- 
ometer also performs a dual function. A 
switch changes the range from PTO speed 
of 540 rpm to 1000 rpm. Units are avail- 
able in both portable and stationary models. 


Pole-Top Entry Service 


Hi Products, Inc., 2541 S. Louisiana Ave., 
St. Louis Park 26, Minn., has developed a 
new pole-top service entrance with a safety 
switch blade type disconnect. Available in 
six standard models, the new switch is so 
designed that any arcing is concentrated to 
an area of the switch blade outside the jaw 
contact, thus according to the company, 
eliminating poor contact due to pitted 
blades. 

A heavy spring loaded snap action pro- 
vides “quick make-quick break” service. 
Ground level control is available with either 
a straight push-pull or toggle type moe 
which can be locked in either “off” ‘on’ 
position. The series also ‘edinlien: three 
models of a double-pole, double-throw 
switch. This unit is primarily designed for 
use on services requiring protection from 
standby generators. The double-throw 
switch is designed to eliminate the possi- 
bility of power being fed back into distri- 
bution lines from standby units. 


New Oil Filter Element 


Caterpillar Tractor Co., Peoria, Ill., has 
announced a new lubrication oil filter ele- 
ment for its line of track-type and Trax- 
cavator models and motor graders except 
the D9. The new element, known as 7M 
3800, is a paper element which removes an 
even greater percentage of impurities than 
was possible with previous models. 

The new development is said to be 
definite advance in filter design, and repre- 
sents two years of research and develop- 
ment. Construction of the filtering paper 
and special grooving of the filtering paper 
are said to be responsible for the unit's 
efficiency. The new element is used also in 
the company’s torque converter, transmis- 
sion, brake and steering, or crankcase lubri- 


cation systems, as well as in these com- 
ponent systems of the No. 583 and No. 572 
pipelayer models. Additionally, it is used 
in the line of diesel engines except models 
D353, D337 and D326. 


Adds to Its Steel Line 

The Crucible Steel Company of America, 
Pittsburgh 22, Pa., has announced the 
availability of a low-temperature air-harden- 
ing die steel which will be marketed under 
the trade name Orbit. In addition to its free 
machining qualities, this all-around tool 
steel (AISI grade A-6) is said to combine 
many of the advantages of air-hardening 
grades with the low-hardening temperature 
of soil-hardening grades. 

The manufacturer reports that addition 
of the new product will be of particular 
importance to both large and small users of 
tool steel. 


New Fiber Glass Forming Process 


Molded Fiber Glass Sheet Co., Ashta- 
bula, Ohio, has introduced a new process 
which provides increased design latitude 
‘a 


and economy in the manufacture of rein- 
forced plastics for intricately contoured parts. 
By the new method, flat molded fiber glass 
panels can be formed into extreme and 
compound curvatures. A variety of wall 
thickness and any curvature down to a 
radius of 3 in. are said to be possible with 
this new process. 


New Brake Design 


Rockwell-Standard Corp., Brake Division, 
Ashtabula, Ohio, has introduced a new 
brake design for use in commercial ve- 


hicles. Available in 15-in. diameter and 
24% to 7-in. widths, the new brake is 
designed to reduce heat fade and increase 
drum and lining life. Larger sizes are 
available for special equipment, earthmoving 
and construction applications. By inter- 
changing the actuator units, the new brake 
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can be either air or hydraulically actuated. 
All actuating parts are enclosed and lubrica- 
tion-sealed. Standardization of this brake 
design for both air and hydraulic installa- 
tions results in a reduction in service parts 
inventory. Units are suited for straight air, 
straight hydraulic, air-over-hydraulic, or 
vacuum-over-hydraulic systems. 

An optional feature of the new brake 
is a provision for normal air operation and 
a mechanical parking brake. Primary pur- 
pose of this feature is to prevent runaway 
vehicles due to loss of air, whether in 
operation or parked. A second optional 
feature is automatic adjustment, which 
maintains proper brake adjustment during 
the entire lining life. 


Grain Moisture Meter 

The Kel Engineering and Equipment Co., 
P.O. Box 744, New Brunswick, N. J., an- 
nounces the introduction of a new type grain 
moisture meter to test the moisture content 
of grains within 2 to 3 min 

The new device is compact, light and 
portable and easy to operate to measure the 
moisture content in grains such as rice, bar- 
ley, wheat, rye, soy beans, red beans, corn 
and maize. It can be used anywhere where 
a-c electric power is available. 


Synthetic Mulch 

The Firestone Tire & Rubber Co., 1200 
Firestone Parkway, Akron 17, Ohio, has 
announced the use of synthetic rubber latex 
in a variety of bright colors as a means of 
preventing erosion of newly-seeded areas. 
The new material, called Vulcanol, has been 
used at various test sites as a substitute for 
or in conjunction with conventional hay or 
straw mulch. The new product is diluted 
with water and sprayed over bare soil. It 
forms a web-like coating which prevents 
erosion during germination of the seed. 
New grass grows through the porous ma- 
terial, which decomposes after one to six 
months. 


Flake Coating Developed 

Owens - Corning Fiberglas Corp., 717 
Fifth Ave., New York, N. Y., has intro- 
duced a new spray coating for providing a 
corrosion-resistant surface to metals, wood 
and concrete. Accelerated weathering tests 
by the company have shown the following: 
Vapor transmission, less than 0.01 perms; 
shear strength, 800 psi; and dielectric 
strength, 500 volts per mil. 
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According to the manufacturer, the coat- 
ing, a homogeneous mixture of Fiberglas 
flake, resin, fillers, accelerator and pigment 
(if desired), can be used in many applica- 
tions where corrosion is a problem, such as 
on chemical and oil storage tanks, jackets 
for industrial stack insulation, industrial 
ducting of chemical materials, and concrete 
sewer lines. Other applications foreseen for 
the coating are as a liner for concrete in- 
dustrial flooring, as a water sealant for 
concrete block and slab walls, as a sealant 
from corrosive salts and as a lining for 
freight and reefer railroad cars and trucks. 
A 20-mil thick coating of this new product, 
said to provide 50 layers of flake, can be 
obtained in one application. 
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. . . With ASAE Sections 


(Continued from page 92) 


neers, Scientists, and Architects Day on 
February 23. This program is sponsored by 
the D. C. Council of Engineering and Archi- 
tectural Societies and the Washington Acad- 
emy of Sciences at the Presidential Arms, 
Washington, D. C. 


Adopts Anniversary Seal 


In commemoration of its silver anni- 
versary, the Georgia Section of ASAE 
adopted the following ‘Silver Anniversary” 


seal. 
: SILVER ANNIVERSARY 


Pa ay 


1935 1960 


a, ea 


GEORGIA STATE SECTION 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


Forms New Agricultural 
Mechanization Club 

An organizational meeting for a new 
club was held on the University of Illinois 
campus on November 29, 1960. The club 
will be known as the Illini Agricultural 
Mechanization Club and its objectives will 
be: To promote social and technical interest 
of students in the agricultural mechanization 
curriculum; to acquaint present and poten- 
tial members with opportunities in the 
agricultural mechanization field; to obtain 
recognition for agricultural mechanization 
on campus and in industry; and to aid in 
development of agricultural mechanization 
as a definite contribution to the nation’s agri- 
culture. The following officers have been 
elected: James Rowley, president; Charles 
Mund, vice-president; David Close, secre- 
tary-treasurer; Gilbert Knap, reporter; 
David Clark, Agriculture Council repre- 
sentative; Richard Wilson and Bobby Fry, 
Program Committee co-chairmen; B. J. 
Butler, faculty advisor, and D. R. Daum, 
assistant faculty advisor. 


... New Books 
(Continued from page 95) 


conversion, air pollution, various kinds of 
mechanization, frost protection, fertilizer 
application, pruning methods, equipment 
for digging postholes, transport of products 
in orchards, etc. One page is even devoted 
to the National Tillage Machinery Lab- 
oratory at Auburn, Ala. This book, written 
in the Dutch language, should be of value 
to anyone interested in keeping up with new 
ideas in horticulture and truck crop farm- 
ing. Reviewed by Herman Bouwer, agri- 
cultural engineer, Western Soil and Water 
Management Research Branch, Soil and 
Water Conservation Research Division, 
ARS, USDA, Southwest Water Conserva- 
tion Laboratory, Tempe, Ariz. 


Proceedings of the Sprinkler Irriga- 
tion Industry Open Conference — March 
1960. Paper 82 x 14 in. 102 pages. Avail- 
able from Sprinkler Irrigation Association, 
P.O. Box 455, Los Gatos, Calif. $3.00. 

These Proceedings cover the subjects pre- 
sented and the resulting discussions at the 
Sprinkler Irrigation Industry Open Confer- 
ence, sponsored by SIA, at the LaSalle Ho- 
tel, Chicago, Ill., March 14-16, 1960. It 
provides a comprehensive picture of sprin- 
kler irrigation equipment, objectives, ac- 
complishments, and problems. 
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Water Facts for the Nation’s Future, 
by Walter B. Langbein and William G. 
Hoyt. 288 pages. Illustrated. Published by 
The Ronald Press Co., 15 E. 26th St., New 
York 10, N. Y. $5.00. 


This book analyzes basic hydrologic in- 
formation in relation to power generation, 
irrigation, flood control, water supply, pol- 
lution control, watershed management, and 
project operation. Also included are sug- 
gestions for improvement in light of cost, 
administration, and publication needs. 


California Civil Engineering Registra- 
tion Examinations, by August E. Waege- 
mann. 84x11 in. 418 pages. May be 
secured from August E. Waegemann, 1740 
Crockett Lane, Hillsborough, Calif. $7.00. 


This is an enlarged and revised book 
covering examinations given by the state of 
California for the registration of civil en- 
gineers and engineers in training. The ex- 
aminations given between 1940 and July of 
1949 include the unofficial solutions of the 
problems by the author and the balance of 
the examinations from July of 1949 to and 
including June 1957 include the problems 
only. All options for the civil engineers’ 
examinations are included together with the 
engineers in training examinations for all 
branches of engineering. 


Salaries and Income of Engineering 
Teachers — 1960. Paper. 6x9 in. 32 
pages. Available from Engineering Man- 
power Commission, 29 W. 39th St., New 
York 18, N. Y. 25 cents. 


This report is the third in a series of 
analyses of salaries and total professional 
income of engineering teachers in the United 
States, based upon data collected by the 
engineering income surveys conducted 
every other year by the Engineering Man- 
power Commission of the Engineers Joint 
Council in cooperation with The American 
Society for Engineering Education. Data for 
this report are gathered through individual 
questionnaires and are based on returns from 
5,225 engineering teachers. This study is 
principally a supplement to a more com- 
prehensive survey of professional income of 
all engineers, scheduled for publication by 
the Commission later this year. 


Report of the First International Agri- 
cultural Aviation Conference — 1959. 
Cloth. 6x9 in. 429 pages. Illustrated. 
Published by International Agricultural Avi- 
ation Centre, le v.d. Boschstraat 4, The 
Hague, Netherlands. $7.00. 


This report covers such agricultural avia- 
tion aspects as: The biological basis of aerial 
agriculture — orchard spraying with aircraft, 
review of materials for aerial application, 
invert emulsions, the drift hazard, droplet 
size and recovery of sprays, spraying weeds 
from the air; aircraft—the operator’s re- 
quirements, requirements for an agricultural 
helicopter, distribution equipment, the dis- 
tribution of granular fertilizers from light 
aircraft, rotary atomizers, international air- 
worthiness requirements for agricultural air- 
craft, corrosion by agricultural chemicals in 
airframes and equipment, economic factors 
affecting agricultural aircraft operations; 
toxicological aspects — safety precautions, 
techniques of low flying and flight safety, 
causes of accidents in agricultural aviation, 
meteorological aspects of agricultural avia- 
tion, ground organization, beaconing. Also 
included are the discussions that followed 
the presentation of the papers. 


Water and Its Relation to Soils and 
Crops, reprinted from Advances in Agron- 
omy, Vol. 11, and coordinated by M. B. 
Russell. Paper. 6x9 in. 131 pages. Il- 


lustrated. Academic Press Inc., 111 Fifth 
Ave., New York 3, N. Y. $4.00. 

This review was written as part of the 
work of the Committee on Soil-Crop-W ater 
Relationships, appointed early in 1957 by 
the Agricultural Board of the National 
Academy of Science — National Research 
Council. It is an attempt to develop an 
over-all picture in the soil-plant-water sys- 
tem. The focus of discussion is on the part 
of the hydrologic cycle that begins when 
the raindrop strikes the soil surface and ends 
when the water molecule returns to the 
atmosphere or moves out of the range of 
plant roots. 


Construction and Maintenance for 
Farm and Home, by Edward W. Foss. 
Cloth. 6x 9% in. ix +373 pages. Illustrated 
and indexed. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 16, 
N. Y. $6.95. 


This book, a guide to shop skills and 
materials, tells and shows how to use all 
types of hand and power tools to perform 
the usual repair and construction work of 
farm and home. It also presents related 
information concerning materials such as 
wood and metal, for selection of the kinds 
of materials or supplies required for dif- 
ferent jobs. Also described is the difference 
in use and construction of the many power 
tools, for assistance in choosing the right 
tool for general or specific purposes. It is 
designed primarily as a text for high school 
vocational agriculture use, and it can also 
serve as a basic text for beginning tech- 
nical or college farm shop courses. In addi- 
tion, it is a reference for ‘‘do-it-yourselfers” 
and for part-time repairmen. 


Water Inventory of the Maumee 
River Basin — Ohio. Paper, 8'2 x11 in. 
112 pages. Illustrated. Available, as Re- 
port No. 11 — Ohio Water Plan Inventory, 
from Ohio Division of Water, 1562 W. 
First Ave., Columbus 12, Ohio. $3.85. 


This report is a compilation of the ex- 
isting information on water problems and 
possible solutions in the 4,856 square-mile 
Ohio portion of the Maumee River basin. 
Included is information on economic factors 
affecting water use. Present water demand 
by municipalities, industries and agriculture 
is also analyzed. Potential sources of water 
and quantities available for the future are 
computed, and recreation, flood control, and 
watershed management are also considered. 
It deals with 17 counties and 62 municipal- 
ities that have public water systems. Also 
included are 15 fold-in maps and charts. 


Chemistry and Technology of Ferti- 
lizers, edited by Vincent Sauchelli. Cloth. 
6x9 in. x +692 pages. Illustrated and in- 
dexed. Published by Reinhold Publishing 
Corp., 430 Park Ave., New York 22, N. Y. 
$18.00. 


This book is the American Chemical So- 
ciety’s Monograph Series No. 148 and is a 
survey of the chemical fertilizer industry. 
Raw materials used in chemical fertilizers 
and the conversion of these materials to 
suitable chemical compounds for the feed- 
ing of crop plants are discussed under the 
following topics: The factors controlling the 
preparation of conventional mixed ferti- 
lizers; the caking problem; the theory and 
practice of drying and cooling fertilizers; 
liquid fertilizers; and corrosion and methods 
of preventing it in the manufacturing proc- 
ess. This book is directed to the person or 
persons who are engaged or expect to be 
engaged in the fertilizer industry and 
should also be of value to chemists, chem- 
ical engineers, plant superintendents, and to 
management charged with the responsibility 
of selecting efficient and economical proc- 
esses for the production of fertilizers. 
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ADVERTISING REPRESENTATIVES 


NEW YORK 17 — 

BILLINGSLEA AND FICKE, 420 Lexington Ave. LExington 2-3667 
CHICAGO 1 — 

DWIGHT EARLY AND SONS, 221 N. La Salle St. CEntral 6-2184 
SAN FRANCISCO 5 — 

McDONALD-THOMPSON, 625 Market St. EXbrook 7-5377 
LOS ANGELES 5 — 

McDONALD-THOMPSON, 3727 W. Sixth St. DUnkirk 7-5391 
SEATTLE 4— 

McDONALD-THOMPSON, 1008 Western Ave. MA. 3-3766 
PORTLAND 1 — 

McDONALD-THOMPSON, 404 Times Bldg. CApital 2-5146 
DENVER 3 — 

McDONALD-THOMPSON, 620 Sherman St. TAbor 5-3325 
HOUSTON 6— 

McDONALD-THOMPSON, 3217 Montrose Blvd. JA. 9-6711 
DALLAS 19 — 

McDONALD-THOMPSON, 2727 Oak Lawn Ave. LAkeside 7-1324 


Advertising Manager: 
HARMON MULBAR, 420 Main Street, St. Joseph, Mich. YUkon 3-2700 


Transactions of the ASAE 
GAIN as in 1960 the TRANSACTIONS of the ASAE 
(Volume 4, 1961) will be published in two editions 
—one general and one special. The general edition 
will be published early in the year (February or March) 
and will contain at least 144 pages of technical articles. 
Articles will be selected from all divisions of ASAE. The 
second edition will be a special number which will contain 
at least 100 pages of material devoted exclusively to Power 
and Machinery subjects. Publication of the special edition 
will be in July or August. 

Provision for ordering both editions has been made on 
ASAE membership dues invoices and AGRICULTURAL 
ENGINEERING subscription invoices. Since the number of 
pages per issue depends upon the number of orders re- 
ceived by February 1 for general edition and July 1 for 
special edition, purchasers of the Transactions are urged 
to order copies before deadlines. Copies of the general 
edition sell for $6.00 each ($3.25 to ASAE members) ; the 
special Power and Machinery edition $4.00 each ($3.00 to 
ASAE members). Combined price for both editions is 
$8.00 ($5.50 to ASAE members). 
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SPRAY NOZZLES 


Precision built for uniform 
spray distribution and exact 
volume control. Over 400 
interchangeable orifice tips 
for all spray patterns and 
chemicals. 


NOZZLES 


For the broadcast spraying of 
grains and grasses... and 
distribution of nitrogen solu- 
tions and related liquid fer- 
tilizers. 


RELATED EQUIPMENT FOR 
BOOM AND HAND SPRAYERS 


Most components supplied in 
choice of brass, aluminum, 
stainless steel and 
Nylon for all spraying 
needs. 


Split-Eyelet 
Connectors 


4 DirectoValve 
5 
\ 


ts ie see) 

Diaphragm GunJet 
Pressure Spray Guns 

Relief Valves 


For complete information... 
write for Catalog 30 


SPRAYING SYSTEMS CO. 


3226 Randolph St., 
Bellwood, Illinois 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “‘belong.”” Wear it. 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and 
Associate Members — furnished either in pin with 


safety clasp or lapel button — $3.50 each. 


With red ground for Affiliates — furnished only 


in pin with safety clasp — $3.50 each. 
Send orders to ASAE, St. Joseph, Michigan. 
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LISTEN... THEY’RE SO QUIET Put an Aetna bearing to the noise test and listen. 
Aetna bearings are quiet. They run smoothly and silently on and on without a trace of 
crackling or whine. This is because Aetna bearings are sound tested under prescribed 
load to uncover all traces of dirt, chatter, groove wobble, tight cage, and other imperfec- 
tions. Sound testing is an important part of our quality control. And it assures you of 
consistently dependable bearing performance for your applications. For information 
on the complete line of Aetna ball and roller bearings, call your Aetna representative 
listed in your classified directory or write for General Catalog and Engineering Manual. 


AETNA BALL and ROLLER BEARING COMPANY | 4600 SCHUBERT AVE. 
DIVISION OF PARKERSBURG-AETNA CORPORATION | CHICAGO 339, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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THE GLEANER-BALDWIN SELF-PROPELLED COMBINE, built at the Allis-Chalmers, Independe nce, 
Mo. Works, is equipped with Link-Belt precision steel roller chain, double pitch “AG” roller 
chain and steel detachable chain for drives and conveyors. Link-Belt augers are also used 
for conveying. 


Over 300 quality-conscious farm machine manufacturers 
rely on Link-Belt for chain...and bonus services besides 


If you want chain that’s the efficiency-equal of your equipment, join the more 
than 300 leading manufacturers who go with Link-Belt. Experience has shown 
them that the refinements built into Link-Belt chain make a vast difference in 
field performance, help assure customer satisfaction for their machines. 

Steel Link-Belt chain, shown at left, is lightweight, strong and low-cost. Its 
open hook design simplifies coupling and uncoupling. And like all Link-Belt 
chains it has consistent quality and uniformity in every link. 

Link-Belt offers industry’s most complete line of drive and conveyor chains, 
conveyor chain attachments and sprockets. Also, “bonus” services: application 
counsel, field analysis, laboratory service and others. These services multiply 
the value of Link-Belt chains, but not the price! Contact your nearest Link-Belt 
office or the Indianapolis plant at 220 S. Belmont Ave. Ask for 640-page 
Catalog 1050. 


15,610 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are 
Link-Belt Plants, Warehouses, District Sales Offices and Stock Carrying Distributors in All Prin- 
cipal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. 
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TIMKEN’ ee TIMKEN’ 
roller kegelrollenlager 1, 2 = 
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MARCA REGISTRADA MARCA REGISTRADA REGISTERED TRADE MARK 


cojinetes | | rolamentos tapered 
de rodillos de rolos es roller 
conicos conicos bearings 


NO MATTER WHAT THE LANGUAGE, you’re protected when the trade-mark 


“Timken” is on the bearings that support the loads in your machines. You’re protected 
because Timken tapered roller bearings give long, trouble-free life in automobiles, machine 
tools, trains, farm equipment—wherever wheels and shafts turn. 

And when you buy Timken bearings, you’re assured of the engineering service of the 
world’s most experienced and largest manufacturer of tapered roller bearings. The name 
“Timken” is a trade-mark identifying the bearings, steel and rock 
bits made by The Timken Roller Bearing Company and its 
subsidiaries and divisions the world over. The Timken Roller 
Bearing Company, Canton 6, Ohio, U.S.A. Cable address: 

“Timrosco”’. Timken bearings manufactured in U.S.A., Australia, 
Brazil, Canada, England and France. 
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